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1. — Flnt-olasi Battleship "Brandenburg." Class of Four Ships, 
Displacement, 10,100 tODB. Speed, 16'3 knoto. Normal Coal Snpply, 760 tons. Armor t Belt, 16Jj inches; gnn poaltlonB, 11^ Inches: deck, SU Inclies, Armament, six iMnch B. L. rifles, six 4'1-inch 

tapld-fiieis, eii;ht 3-4-lncb rapid-Orers. eight machine enns. Torpedo Tubes, 7. Compfemem, S.'i!!, Date, 1891. 




2.— Fiist-class Battleship "Kaiser Friediich lU." Class of Four Ships. 

JVlaplacemeul, 11,130 tons. Speed, 18 knots. Normal Coal Supply, 650 tons. Armor: Belt, 11?| inches; gnn positions, 9% to 6 inches; deck, 3 inches. Armament, four 9-4-inch rapid-firere, eighteen 5-9-mch 

rapld-firere, twelve 3S-luch apid-flrere, twelve 1-4-inch rapid-flrers, eisbi machine guns. Torpedo Tubes, 6 (5 submerged). Complement, tiSS. Date, 1896. 

NAVIES OF THE WOBLD— V. aEBHANY.-[See page 250.] 
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THE THIN ENS OF THE WEDGE. 

Englishmen and Americans alike have been quick 
to realize the significance of the recent placing of orders 
in this country by England for locomotives and bridge 
work. 

Outside of their splendid shipyards, there are prob- 
ably no industrial establishments in which the English 
take greater or more justifiable pride than in the 
great locomotive shops f lom which the railroad system 
of England has been hitherto exclusively supplied with 
its motive power. To have first one and then another 
of its great trunk roads place an order for a score of 
first-class locomotives with a foreign firm has, therefore, 
produced a degree of surprise and misgiving which no 
subsequent explanations by the directors have been 
able to allay. The suspicion that foreign invasion of 
exclusive markets had commenced in earnest was 
deepened into conviction when, a few weeks later, the 
British government awarded to an American firm the 
contract for a bridge to be built on the line of the new 
railroad in the Soudan. 

It is not enough to say that the sending of these or- 
ders abroad was due to the fact that English firms are 
crowded with work, some of which represents long- 
standing orders that were delayed by the great engi- 
neering strike, the rest being due to the remarkable 
era of prosperity in that country. This may have been 
the occasion, but it is not the cause. The cause lies 
deeper than any accidental shortage of locomotives on 
an English road or the military exigencies of the Sou- 
dan campaign. These may have hastened the insertion 
of the thin end of the wedge of competition, but they 
are not to be mistaken for the power which day by day 
will drive it home. The strength of American compe- 
tition lies in the quality and low cost of our finished 
product, and in our ability and willingness to adapt it 
to the needs of the buyer, and to deliver it to him in 
so much less time than our competitors. 

At the same time our success in foreign mark«ts is not 
due merely to the fact that in many lines we can under- 
sell our competitors. It was not the fact that our loco- 
motives are from $2,000 to $3,000 cheaper than the 
English locomotives or that the Soudan bridge could be 
delivered at so many cents a pound less by an American 
firm that brought the orders here. We won those con- 
tracts because of our ability to promise prompt and 
early delivery, and this element of speed is only one 
among several which will give us a commanding 
position in every market of the world before many 
years pass by. The secrets of our success may be 
summed up categorically as follows : 

1. We study the wants of each particular market and 
try to accommodate our products to the needs of the 
purchaser. On the other hand the English manufactu- 
rers demand that the market shall accommodate itself 
to the goods. 

2. The design, manufacture, and finish of our com- 
modities are governed by considerations of utility first 
and last. The finished article, whether it be a lock or 
a locomotive, must be pre-eminently useful. It must 
do its work quickly, and with the least possible 
care and expense to the user. If we secure these 
features of handiness and durability in the highest de- 
gree, we care very little how cheap a material is used, 
or how small an amount of finish for mere appearance 
sake is put upon the finished article. We realized long 
ago that cheap cost is not synonymous with weakness, 
nor mere weight with strength, nor polish with prac- 
tical utility. We substitute wood for iron, cast iron 
for steel, and steel for the costly alloys when we are 
once satisfied that the cheaper material will serve the 
purpose equally well. 

3. Capital and labor in America are both agreed 
that there is mutual profit in the substitution of the 
machine for the man wherever it is possible. Auto- 
matic and semi-automatic machinery cheapens the 
product, increases the demand, and so gives employ- 
ment to five men for every one that it displaces. In 
England the operative, misled by the pernicious teach- 
ings of the trades unions, believes that the introduc- 
tion of the labor-saving machine means the extinction 
of the mechaaic. The result is that, while his Ameri- 
can brother gets all he caH, the English operative gets 
the least he ca,n, out of the automatic luaehiQe. 



If we were asked to name the cause which above all 
others is contributing to our success, we would point 
to the foregoing. 

4. Our manufacturers realize the important econo- 
mies which result from thoroughly systematized man- 
agement. The clerical force, the draughting oflices, 
and the shops are organized with a careful attention 
to detail, and are run in many cases with a strictness 
of discipline which is military in its order and method, 
and more than military in its accomplished results; 
The work is highly specialized, and its progress through 
the shops from the raw material to the finished pro- 
duct is so arranged as to avoid delay and enable it to 
pass from bench to bench and from department to 
department with the least amount of i-ehandling. 

5. While our manufacturers aim to meet the demands 
of particular localities, they endeavor, as far as possi- 
ble, to standardize their work, with a view to building 
for stock and keeping a surplus on hand to meet a sud- 
den demand. We have carried this practice into fields 
in which our European competitors have never at- 
tempted to apply it. There is no valid reason why 
locomotives and (in the smaller sizes) bridges should 
not be sold out of stock, as well as lathes, reaping ma- 
chines, or bicycles. They vary in size, shape, and 
capacity, and in proportion as the trade of our great 
industrial establishments extends, the risk of keeping 
such costly material in stock is lessened, while its value 
from a competitive point of view is immeasurable. 

One of the English firms whose bid on the Soudan 
bridge was rejected on the ground of delaj', declared 
that only a bridge-building firm that kept bridges in 
stock could guarantee delivery in the time proposed 
by the successful American firm. While this is not 
true, our excellent system of building to standard de- 
signs and with standard shapes gives us an unques- 
tionable advantage in competitive bidding. 

The performance of these American locomotives on 
the Midland and Great Northern railways will be 
watched with keen interest by the English master 
mechanics, or locomotive superintendents, as they are 
called over there. If they are only approximately as 
economical in fuel and durable under hard service as 
English locomotives of equal hauling power, their 
cheap cost and the rapidity with which they can be 
delivered will either make them the pioneers of many 
more to follow, or produce a radical change in the 
appearance and cost of the home-made English loco- 

motrves. 

* I ■ I ♦ 

ECHOES OF THE WINDSOB HOTEL FIBE. 

It is characteristic ef the rush and ready forgetful- 
ness of the times that the horrors of the Windsor 
Hotel fire should already have ceased to occupy the 
public mind. There are three or four thousand guests 
in similar fire traps (there are many of them) in this 
city, who are living contentedly in brick and timber 
hotels that would probably immolate a large propor- 
tion of their inmates if they sliould once become well 
ablaze by day or by night. It is impossible to believe 
that these people are conscious of the hourly risk they 
run, or the simplest instincts of self-preservation would 
cause an early emigration to the modern fireproof 
buildings, which, while they might not live fully up to 
their name, would at least be so far slow-burning as to 
afford time for the escape of the guests. 

But although the inmates of these older hotels may 
have forgotten the awful objestrlesson of the Windsor 
fire, there are others, such as the hotel proprietors and 
the members of the fire and building departments, who 
do not forget, and surely will not be so criminal as to 
ignore this latest warning. If "the life of a man is 
worth more than that of a sheep," we shall surely see 
some early steps taken to protect the inmates of the 
many non-fireproof hotels referred to. The least 
that can be done is to provide some speedy and re- 
liable means of escape from the building, for it may as 
well be taken for granted at once that a six or eight 
story hotel with hollow wooden floors opening into 
hollow wooden partitions, when once ablaze, will burn 
like kindling wood or a Fourth of July tar barrel. 

The late fire has shown once more the inadequacy of 
the stereotyped means of escape. It takes an athlete 
to descend a rope, and the aged and sick are helpless 
on balconies and fire escapes ; internal stairways and 
elevator shafts are so many great flues impassable for 
smoke, if not for flame ; and smoke and fire belching 
from outside windows frequently render the ordinary 
outside fire escape impassable. It is probable that 
more victims are overcome by smoke than by flames. 
It is the all-pervading smoke that so quickly renders 
useless the various means of escape both within and 
without the building. 

What is needed is some independent stairway or ele 
vator shaft, external to the building, and having no 
direct connection with the building through which fire 
and smoke can enter. This emergency shaft could be 
built either within or outside of the main walls of the 
building, provided that the opening.s at the different 
floors led out on to balconies on the outside of the 
building and there was from cellar to roof absolutely 
no direct opening from the building to the shaft. If 
this shaft were constructed of fireproof brick and with 
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hollow walls, the elevators and stairways within it 
could be used even while the interior of the building was 
a seething furnace. At each floor there should be a 
door through the side walls of the building, if the 
shaft were on the inside, or through the wall of the 
shaft remote from the building, if it were on the out- 
side, each door leading onto a balcony communicating 
with each of the rooms or passageways on that side of 
the house. In the case of new buildings, the designs 
should be so drawn that the walls in the immediate 
neighborhood of the emergency shaft should be win- 
dowless. At the ground floor a fireproof passageway 
should communicate directly with the street. 

Now, with regard to the older fire-trap hotels existing 
in this and other cities, it is evident that these fire es- 
cape shafts could now be built against the rear walls in 
positions where they would not mar the architectural 
appearance of the buildings. Two such additions to 
the Windsor Hotel, with connecting balconies on three 
sides at every floor, would probably have enabled every 
victim that was shut out by fire and smoke from the 
interior elevators and stairways to escape. There is 
certainly every reason why shafts should be built against 
the rear walls of every important hotel of the older 
class and the necessary connecting balconies added. 

It is true the inconvenience and cost would be con- 
siderable, and the balconies would be somewhat un- 
sightly — though it would not be necessary to use them 
on the main front —but we have yet to learn that the 
buildings in question have so much architectural beauty 
that an iron balcony more or less would materially alter 
the effect. 

We commend this suggestion, which comes to us from 
Mr. C. Baillairge, a civil engineer of Quebec, who has 
devoted many years to the advocacy of better means 
of escape from fire, to the notice of the building and 
fire departments of this city. If "the life of a man is 
■worth more than that of a sheep" — which many people 
seem to doubt — it is surely well worth while to en- 
force the erection of this, or, if such can be found, 
some better way of escape from fire, in connection 
with the older hotels with which our large cities abound. 



NAMING THE NEW WABSHIFS. 

The warships authorized by the recent naval appro- 
priation bill have been named by the Secretary of the 
Navy as follows : The three battleships, which are to 
be of 13,500 tons displacement and 18J^ knots speed, are 
to be known as the " Pennsylvania," the " New Jersey " 
and the " Georgia ; " the 12,000-ton cruisers will bear 
the names of " West Virginia," " Nebraska," and 
" California," while the six 3,000-ton protected cruisers 
will be known as the " Denver," " Des Moines," " Chat- 
tanooga," "Galveston," ''Tacoma,'* and "Cleveland." 

It is provided by law that the battleships shall be 
called after States, and the cruisers after towns. It was 
in accordance with this provision that our first two 
armored cruisers, the " Brooklyn " and the " New 
York," were named after cities ; but it will be 
noticed that the new cruisers of this class are to 
take the names of States. This is more agreeable to 
the size and fighting power of these vessels, which 
actually have more in common with the battleship 
than with the cruiser. It is certainly proper that the 
names carried by our warships should be representative 
of their size and importance, and the trend of later de- 
signs shows that the battleship and the cruiser are 
destined before long to merge into a common type. 

In this connection we think the selection of the 
names of States for the three little monitors " Florida," 
" Wyoming," and " Connecticut " is greatly to be re- 
gretted, particularly in view of the fact that giving 
the names of States to armored cruisers as well as to 
battleships will so much the sooner exhaust the list of 
available names, of which twenty-one out of a total of 
forty-five have already been appropriated. It would 
have been better, we think, to have named our moni- 
tors after famous admirals, particularly as there is a 
historical fitness in giving the names of Farragut, 
Porter, and others of their day to a type which origi- 
nated in the stirring times which made these men 
famous; but inasmuch as these names have been given 
to the torpedo bnats, would it not be well to continue 
to name this class after famous Indian chieftains or 
tribes, as was done in the case of the early monitors 1 
Such names as Miantonomoh, Monadnock, and Canon- 
icus appeal to us both for their euphony and strong 
historic interest. 



A BECOBD TOBFEDO BOAT TBIAL. 

The builders of the new cup challenger, the " Sham- 
rock," have just completed a torpedo boat which has 
broken all records for an official trial trip by making a 
speed of 33 knots an hour. The " Albatros" is one of 
five sister vessels completing for the British govern- 
ment, whose contract speed is set down at 32 knots. 
She is of 360 tons displacement and her engines are de- 
signed to develop 7,500 horse power. In our own navy 
the vessel that most approximates to her is the torpedo 
boat " Stringham," of 340 tons displacement, 7,200 horse 
power, and an estimated speed of 30 knots. Thirty- 
three kaots, while it is the highest speed attained at 
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an ofBcial trial, is not the highest speed ever attained, 
the "Turbinia" having steamed 35 knots, and the 
" Hai Lung," a torpedo boat built by Schichau for the 
Chinese government, 35'2 knots an hour in private 
trials, the last named standing as the fastest speed 
ever made by any type of vessel. 



LlftlTID AIB AS A NEW SOUBCE OF FOWEB— 
ANOTHEB ENGINEEBINO FALLACY. 

BY PRESIDENT HENRY MORTON, PH.D., LL.D., SC.D. 

During 1894-95 the present writer prepared two arti- 
cles under the title of " Engineering Fallacies," which 
were published in the Stevens Institute Indicator, 
vol. xi., pp. 278-294, and vol. xii., p. 125. 

Since that time, though several new forms of what 
misht be termed in a general way " Perpetual Motion 
Schemes" have appeared, none of them has seemed of 
sufficient importance to warrant any special notice, 
but in the March number (of McClure's Magazine there is 
published an article entitled " Liquid Air — a new sub- 
stance that promises to do the work of coal and ice and 
gunpowder, at next to no cost," which is so eminently 
calculated to mislead the general reader and even to 
become the basis of financial frauds, like that of the 
Keely Motor, that it would seem a duty to draw atten- 
tion to the fundamental errors in scientific principles 
and in statement of facts which this article contains. 

This McClure article may be fairly considered as 
made up of two prominent elements or parts, one of 
which is the statement of certain things as facts which, 
as I shall presently show, cannot possibly exist and 
are inconsistent with other facts stated in the same 
article and known from other sources to exist as so 
stated; while the other main element consists of rather 
vague statements concerning general principles which, 
though in a general sense true, yet as here used are 
calculated to cover up or befog the too obvious incon- 
sistencies of the statements of facts with the established 
principles of science. 

As an example of the first element, we find on page 
400 as follows : " I have actually made about ten gal- 
lons of liquid air in my liquefier by the use of three 
gallons in my engine." This I shall presently show is 
simply impossible and inconsistent with data given 
elsewhere in this article and known to be substantially 
correct. 

A sample of the other element is found on page 399, 
in the following: 

"That is perpetual motion, you object. 'No,' says 
Mr. Tripler sharply; 'no perpetual motion about it. 
The heat of the atmosphere is boiling the liquid air in 
my engine and producing power exactly as the heat 
of coal boils water and drives off steam. I simply use 
another form of heat. I get my power from the heat 
of the sun ; so does every other producer of power. ' " 

This, while true as a general statement of what 
might be done on an impractical scale, is not correct as 
here used to imply that in his experiments Mr. Tripler 
actually derives or can derive any adequate amount of 
energy from the heat of the atmosphere or in that 
sense directly from the sun. This I shall show later, 
but will first take up the statement that three gallons 
of liquid air have supplied or can supply the power to 
liquefy ten gallons. 

On pages 402 and 403 of the McClure article we are 
told that Mr. Tripler uses to make his liquid air a 
steam engine of 50 horse power and that with this he 
can make liquid air at the rate of 50 gallons a day. 
This 1 know, from other sources, is substantially cor- 
rect, and means that each horse power in a day (say 10 
hours) makes 1 gallon of liquid air. In other words, 
1 gallon for 10 horse power hours. 

It is again stated in this article on page 405 that a 
cubic foot of liquid air contains 800 cubic feet of air at 
ordinary atmospheric temperature and pressure, or, in 
other words, any volume of liquid air, if adequately 
heated, will expand 800 times in reaching atmospheric 
temperature and pressure. This also is substantially 
correct. 

We may remark in passing that this is nothing won- 
derful; for water, when expanded into steam at atmo- 
spheric pressure, increases about 1,700 times in volume, 
or more than twice as much as liquid air. 

Now if we apply to the above data the well known 
and universally accepted formula for the maximum 
work done by air when expanded at constant tem- 
perature, 

Vj 

W = Pa Vj hyp log— 

Vi 

we find that a pound of liquid air in expanding 800 
times would develop about 190,000 foot-pounds of 
work. As a gallon of liquid air weighs about 8 pounds, 
this would give eight times as many foot-pounds, or 
1,520,000. If this work were accomplished in an hour, 
it would represent almost exactly three-fourths of a 
horsepower, because one horse power means 1,980,000 
foot-pounds of work per hour, and 1,520,000 is only a 
trifle over three-fourths of this. 

From the above it follows as a matter of absolute 
certainty that the maximum power which liquid air 
could develop in an ideally perfect engine without any 
loss from friction or other cause would be three-fourths 



of a horse power for an hour for each gallon of liquid 
air expended. 

We have seen, however, that with his 50 horse power 
plant, which on account of its size should operate with 
considerable efficiency, Mr. Tripler makes only 1 
gallon of liquid air with 10 horse power hours. In 
other words, he requires to make a gallon of liquid air 
twelve times as much power as a gallon of liquid air 
could possibly develop in an ideally perfect engine. 

In face of this, how supremely absurd is the state- 
ment that with a little engine such as the pictures and 
descriptions in the McClure article show, lacking all 
conditions for efficient working, Mr. Tripler can make 
10 gallons of liquid air by the use of three. 

Turning next to the statement about using the heat 
of the atmosphere to develop mechanical energy or 
work, let us put this to the test of a quantitative 
example. 

Assume the temperature of Mr. Tripler's laboratory 
to be 70° F. and that he has an abundant supply of 
water at 50° F. These will be of necessity the limits of 
work he can get out of the atmosphere, because any 
lower temperature is only secured by doing work and 
so expending energy which will be at least equal to the 
power obtainable from the use of such lower tempera- 
ture. All the work that can be obtained for nothing 
is that which nature will freely give in the warm air 
and cool water, supposing both to be supplied freely 
without charge. 

The 20° F. which we may assume as being possibly 
taken out of the air by the cool water will represent 
the maximum gift of nature in this shape of "power 
costing nothing." Now, 42 British thermal units or 
pounds of water changed 1° F. per minute will repre- 
sent one horse power, and as the specific heat of air is 
about one-quarter that of water, we should need four 
times as many pounds of air to produce the same 
effect. This would call for 168 pounds of air changed 
1° F. If, however, the air is changed 20° F. in place of 
1° F., we need but -^ or 8"4 pounds of air parting with 
20° F. each minute, to give us 1 horse power at 70° F. 
For "round numbers," let us say 8 pounds. Now, a 
pound of air has a volume of about 18'3 cubic feet. 
Call this also, for "round numbers," 13 cubic feet, then 
8 pounds of air would be about 104 cubic feet, and this 
volume of air would have to part with its 20° F. heat 
each minute to the apparatus, in order to develop one 
horse power. For a 50 horse power engine fifty times 
as much air would be required, or 5,200 cubic feet each 
minute ; this would be the contents of a room 26 X 30 
feet on the floor and 10 feet high, which would have to 
be drawn through the apparatus each minute in such 
a way as to completely yield its 20° F. between 70° F. 
and 50° F. What sort of a boiler or heat-absorbing 
apparatus can we imagine which would absorb from 
air at 70° F., 20" F. of its temperature while the said 
air was passing through it at the rate of 5,200 cubic 
feet a minute ? 

It would surely need to be " as big as a house," to 
use a familiar phrase. 

This also, be it remembered, makes no allowance for 
loss by friction, eddy currents, and the like, which 
would be enormous, nor for the power to put this air 
in motion. 

Obviously, such a machine would be simply huge in 
size, and, indeed, the friction involved in it would 
probably use up a large part of the power it could de- 
velop. 

Suppose.'however, that it could be built and operated 
in place of Mr. Tripler's 50 horse power steam plant. 
Its entire output would be 50 gallons of liquid air a 
day, and this, as we have seen, could only develop in 
an ideally perfect engine ^ horse power for an hour 
for each gallon or 3?^ horse power for a day of 10 
hours. 

This does not look as if heat obtained from the at- 
mosphere and operating an engine by aid of liquid air 
is likely to become a dangerous rival to the coal mine. 
On page 403 of the McClure article it is stated that 
Mr. Tripler makes his liquid air at a cost of twenty 
cents a gallon. 

We have shown above that the maximum power ob- 
tainable from this liquid air, by heating it to ordinary 
atmospheric temperature, is % oi a, horse power hour. 
This, at twenty cents, would be vastly more expensive 
than power derived from an ordinary steam engine, 
whose cost ranges from less than one cent per horse 
power hour under the best conditions to three or four 
cents, where a profit is included, or the conditions are 
less favorable. 

The really difficult thing to explain in connection 
with this McClure article on Mr. Tripler and his liquid 
air, is how those concerned in its publication (being as 
I do not doubt honest men) can be deceived or have so 
deceived themselves as to make and repeat such ob- 
viously impossible statements. 

In this connection, however, I will make a sugges- 
tion founded on experience. 

Some years ago I was called upon to examine an en- 
gine operated with liquid carbonic acid, which was 
said to have ten times the efficiency of an ordinary 
steam engine. 
I of course told the applicant that such a thing 



245 

was physically impossible and did not deserve investi- 
gation, but, finding that a number of substantial 
people had been so impressed by what had been shown 
them that they would not be satisfied without an in- 
vestigation, I consented to make one. This proved an 
easy piece of work. I found that the promoters and 
others were under the impression that a horse power 
was measured by the raising of 33,000 pounds one foot 
high irrespective of time, and in their demonstrationr 
were contented with showing that their engine did this 
amount of work in ten minutes. As, howeve"". a horse 
power involves the raising of 33,000 pounds one foot 
high in one minute, it was obvious that the power 
shown by the carbonic a:;id engine was ^ of a horse 
puwer and not one horse power, as those exhibiting 
the engine claimed. 

This, of course, explained the situation. An engine 
developing -jV of a horse power might easily require 
only -jJj as much fuel as an ordinary steam engine de- 
veloping 1 horse power, without violating any of the 
established laws bearing on this subject. The curious 
thing was that such people as were concerned in this 
matter should have been misled on such a simple and 
elementary subject ; but if they were, as I personally 
know, so misled, why may not Mr. Tripler and his 
friends be in a similar case ? 

I could give from my own personal experience many 
like examples, but have said enough for the present to 
make it evident that what is claimed in this McClure 
article as a new source of " power which costs nothing " 
is not founded on fact, but is probably the result of 
some oversight in observation or calculation not incon- 
sistent with honesty of intention. 
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THE NEW SATELLITE OF SATUBN. 

Prof. William H. Pickering, as the discoverer of the 
new satellite of Saturn, suggests that the name " Phoe- 
be," a sister of Saturn, be given to the new satellite. 
Three of the satellites, Tethys, Dione, and Rhea, have 
already been named for Saturn's sisters, and two, Hy- 
perion and lapetus, for his brothers. The direction of 
the motion, which is toward Saturn, (shows that the ap- 
parent orbit is a very elongated ellipse and that it lies 
nearly in the plane of the ecliptic. Prof. Asaph Hall 
has pointed out that this is to be expected in a body so 
distant from Saturn. The attraction of the latter only 
slightly exceeds that of the sun. Hyperion appears as 
a conspicuous object on the plates which have been 
taken by direction of Harvard College Observatory, 
and the new satellite appears about a magnitude and 
a half fainter on each. As seen from Saturn it would 
appear as a faint star of about the sixth magnitude. 
Assuming that its reflecting power if the same as that 
of Titan, its diameter may be about 200 miles. It will, 
therefore, be noticed that while it is probably the 
faintest body yet found in the solar system, it is also 
the latest discovered since the inner satellites of Uranus 
in 1851. Prof. James E. Keeler, director of the Lick Ob- 
servatory, says : " Considering the extreme faintness of 
the satellite and its great distance from Saturn, it is not 
surprising that this discovery was not made by visual 
observation. With a great telescope directed to Saturn 
the satellites would be far beyond the limits of the 
field." 

The last discovery of a satellite of Saturn was made 
in September, 1848, by Prof. W. C. Bond, then direct- 
or of Harvard College Observatory, and his son. Prof. 
George P. Bond. The satellite Hyperion was seen by 
his son September 16 and 18, but its true character was 
first recognized on December 19, when its position was 
measured by both father and son. Soon after it was 
discovered independently by Laselle at Liverpool. 



FBOGBESS OF THE ZOOLOGICAL PABE. 

Two new buildings are rapidly nearing completion 
in the grounds of the new Zoological Park. These 
are the reptile house and the winter house for birds. 
The Park Department is also constructing walks and 
roads and is laying sewer and water pipes. Much work 
has also been accomplished upon the various outdoor 
animal dens. In a hollow in the park is a body of 
water which will be utilized for aquatic rodents. The 
beaver pond is also ready, while up on the elevated 
portions among the rocks work on the bear dens is 
well under way. Owing to the configuration of the 
park, many of the outdoor inclosures need but little 
changing beyond fencing in. The work on the buffalo 
house is rapidly progressing. 



The English Society for Checking the Abuse of 
Public Advertising, or " Scapa " as it is called for short, 
has approached the Chancellor of the Exchequer 
with the suggestion that exposed advertisements 
should be taxed, contending that a moderate impost 
would tend to greatly reduce the volume of displayed 
advertisements without causing any real loss or hin- 
drance to legitimate forms of advertising. The Chan- 
cellor replied that he could only regard the matter 
from the point of view for revenue, and he could not 
see on what ground the tax on advertisements could 
be defended unless newspaper advertisements were 
included. 
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A BOILEB OF NOVEL CONSIBTTCTION. 

In a new boiler invented by Jacob F. Klugh, of 
Highspire, Penn., ingenious means liave been provided 
for securing a rapid circulation of the water, a large 
heating surface, and a utilization of the fuel to the ut- 
most profit. 

Fig. 1 illustrates the boiler in perspective, parts 
being broken away to show the interior construction. 
Fig. 3 is a sectional plan view taken through the water 
and steam compartment. Fig. 3 is also a sectional plan 




A BOILEB OF NOVEL CONSTSUCTION. 

view, but taken through the lower portion of the water 
and heating sections. 

The boiler comprises a series of concentric, circular 
water-sections, closed at the bottom, but opening at 
the top into the water and steam compartment. The 
outermost of these sections extends below the others, 
and is seated in a circular groove in the base of the 
boiler. By reason of this arrangement, annular heat- 
ing spaces are formed between adjacent water-sections ; 
and a central flue is formed by the innermost water 
section, which flue extends up through the water or 
steam compartment and the crown-sheet to open into 
a heat and smoke box arranged above the crown-sheet. 
The lower, closed ends of the water-sections are branch- 
connected, so as to enable the water to circulate 
through the boiler. Through the water-sections and 
the water or steam compartment pipes extend ; through 
the crown-sheet similar pipes extend to connect the 
heating spaces with the heat and smoke box ; and in 
the outermost water-section are pipes opening at their 
lower ends into the grooves of the base. A draft and 
heating chamber surrounds the outermost water 
section and opens into a dome. Between the heat and 
smoke-box and the dome a valved connection is pro- 
vided which enables the two chambers to be directly 
connected. 

In a boiler thus constructed the heat is required to 
penetrate .only a thin sheet or body of water, thereby 
very rapidly converting the water into steam with a 
minimum amount of heat. 
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A SHIP'S BOAT SVFFOBTtNG AND LAITNCHINO DEVICE. 
A ship's boat, in order to be launched by the ordin- 




KATSON'S BOAT-LAUNCHING DEVICE. 



ary method, must first be raised before being swung 
out and lowered. In cases of emergency this opera- 
tion could be properly performed only by a ship's crew. 
An invention patented by Henry J. Matson, of 
the steamship " La Touraine," Compagnie G6n6rale 
Transatlantique, Pier 43 North River, New York 
city, provides a simple device whereby the launching 
of a boat can be readily performed by the passengers 
without the assistance of the crew. 

Of the accompanying illustrations. Fig. 1 is a perspect- 
ive view of the device showing a boat placed thereon. 
Fig. 3 is a longitudinal section through a supporting- 
block used in connection with the device. Fig. 3 is a 
cross-section showing the supporting-block in two posi- 
tions. 

To the deck of the ship, beneath each boat, are se- 
cured two cross-beams. Upon guideways in these 
beams, plates slide to which the blocks which support 
the boat are hinged, in such a manner that they may 
be swung aside to the position shown in Fig. 3, in order 
to leave the boat free. To the plates nuts are screwed 
which engage bars mounted in the beams. These bars 
have a right-handed thread at one end and a left- 
handed tliread at the other. To the outer ends of the 
threaded bars, wormwheels are secured which mesh 
with worms on a shaft journaled in the two cross- 
beams, and connected by bevel-gears with a vertical 
shaft operated by a hand-wheel. 

In launching a boat, the hand-wheel is turned to 
separate the supporting blocks by 
the operation of the threaded bars 
which engage the plate-nuts previ- 
ously mentioned. When the blocks 
are sufficiently drawn apart, they 
are swung down into the position 
shown in Fig. 3. The boat being 
thus left freely suspended, may be 
readily swung out over the ship's 
side and lowered by the ordinary 
tackle without the necessity of be- 
ing first raised. The entire opera- 
tion may be performed by a single 
person and in much less time than 
would ordinarily be required. 

Electrolytic Galvanizing. 

A company started some two 
years ago to introduce a new cold 
process for galvanizing, and now a 
number of plants are running. The 
New York plant, with a capacity 
of about two tons per day, gal- 
vanizes any kind of jobbing work, 
and fills sample orders for manu- 
facturers to show the advantages 
of the process. A glance at the old method will show 
clearly by comparison the advantages offered by this 
new process. As is well known, zinc is the only metal 
which will effectively preserve. iron from rusting, and 
therefore is used for galvanizing purposes. The pro- 
cess of zincing by heat is defective. It puts on much 
superfluous metal, leaving the surface of the object 
treated rough and uneven, and does not give a coating 
of uniform thickness and strong adherence. Screws, 
and threads have to be recut after treatment, involving 
much extra labor. All such defects are claimed to have 
been overcome by this new process of electrolytic gal- 
vanizing. A multitude of articles can thus be gal- 
vanized. Screws, nuts, cutting instruments, tools 
of every description, springs, locks (inside and 
outside parts), umbrella frames and artistic metal 
articles can be treated. Screws and threads need 
no reeutting ; springs preserve their elasticity and 
temper. The coating adheres to the surface of 
the iron, and all designs retain their original 
forms. Iron sheets or wire can be bent, folded, 
twisted, etc., without injury to the galvanizing. 
The exposure of articles to atmospheric influences 
will not injure their rust-proof character, nor will 
salt water cause corrosion. 

Cast and wrought iron, steel, brass and copper 
can be treated, and such articles afterward brassed, 
coppered or silver or gold plated for decorative 
purposes. A considerable reduction in cost of 
operating Is effected, 80 to 90 per cent of spelter 
being saved, and there is also a saving in fuel. 
There is no dross, which in the old process con- 
sumes 30 to 50 per cent of zinc, and the use' of sal 
ammoniac is avoided. The gradual depreciation 
of the expensive zincing kettle, caused by burn- 
ing out, and the keeping up furnace fires day and 
night, essential with the old method, is entirely 
avoided. The size of the article to be galvanized 
is immaterial, it being merely a question of mak- 
ing tanks to correspond. The bath prepared for 
galvanizing is permanent and only requires an 
occasional addition of inexpensive chemicals. Or- 
dinary zinc plates are used for anodes. The pro- 
cess can be made continuous — that is, the articles 
first put in the tank will be galvanized and ready 
to be taken out by the time the tank is filled 
with the material to be galvanized, provided it 
is made of sufficient size. Electrolytic galvanizing 
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is particularly adapted to articles consisting of two or 
more movable parts, such as pulley blocks, gage tools, 
snap hooks, etc., as no parts are soldered together by 
the galvanic process. 



AN IHFBOVED FIBE-ALABH. 

In many of the fire-alarms at present in use it is first 
necessary to open the door of the box by means of a 
key before sounding an alarm. Often the box is ren- 
dered useless by turning the key the wrong way, and 
sometimes the key is broken by not Inserting it far 
enough in the keyhole. A fire-alarm invented by 
Harlie E. Greene and John W. Haley, of Hot Springs, 
Ark., seeks to overcome these objections by employing 
a box in which an alarm is sounded by breaking a glass 
plate and by operating a push button. Our illustra- 
tions represent this improved fire-alarm with the door 
of its box opened and closed. 

The outer casing of the box is provided with a hinged 
door having at its lo-wer portion a glass panel. Se- 
cured to the lower portion of the inner wall of the 
easing is a slotted barrel, in which there slides the 
spring-pressed shank of a push-button. On the shank 
there rests a cam, the inclined upper surface of which 
engages a pin sliding in vertical guideways at right 
angles to the push-button. Through the medium of a 
series of spring-pressed levers this vertically-sliding pin 
operates a stop-lever engaging the notch of a stop- 
wheel journaled in the upper portion of the casing. 
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AN IMFBOVED FIBE-ALABM. 

The stop-wheel is connected by clock-gearing with a 
commutator wheel provided with two brushes, one of 
wh'ch is in fixed contact with the commutator and the 
other of which is adapted to engage contact points on 
the wheel. Two line-terminals are connected by wires 
with the two commutator brushes, one line- terminal 
being directly connected with one brush and the other 
having in the circuit bell-magnets and a bell, which 
may, however, be cut out whenever it is desirable or 
necessary. 

When it is desired to send in an alarm the glass panel 
is broken, and the push-button is then forced in against 
its spring. The inclined surface of the cam will then 
raise the superposed pin ; and the pin will operate the 
connected spring-pressed levers to raise the stop-lever 
from engagement with the notched stop-wheel. The 
clock-gearing will be set in motion and will drive the 
commutator-wheel so that the points thereon will com- 
plete and break the circuit as they alternately pass into 
and out of contact with the movable brush. The rela- 
tion between the commutator and stop-wheels is such 
that the former will make two revolutions for a single 
revolution of the latter, thus sending in two alarms for 
one operation of the push-button. Should the fire-alarm 
circuit at any time be disabled by the burning-out of 
the magnet-coils, the magnets and bells can be cut out 
and direct communication established between the 
brush and terminal. The inventors claim that the 
fire-alarm will have a resistance no greater than 30 
ohms, and that by cutting out the bell-coils the resist- 
ance is still further reduced, hence permitting the use 
of small battery-power in operating the lines. 

i^ I ■ I > 

Tbe Incineration of Garbage In Hamburg. 
At a recent meeting of the German Society of Public 
Hygiene, Meyer (Tribune mfidicale, N. Y. Med. Jour.) 
described the system employed in Hamburg for the 
cremation of garbage. It applies to the central part 
of the city, occupied by about half the population. 
The works consist of thirty-six Horsfall furnaces. The 
material to be burned is delivered in sealed metallic re- 
ceptacles. Combustion is promoted by forcing warm, 
dry air into the furnaces. This is found to be superior 
to the English practice of employing steam. Except 
for kindling purposes, no adventitious fuel is required ; 
the combustion is complete. The heat generated is 
turned to account in operating dynamo-electric ma- 
chines for illuminating and other purposes. 
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CABDINAL WOLSEY'S HAT. 
Christ Church, Oxford, has secured a hat that once 
belonged to the great Cardinal Wolsey. Christ Church, 
Oxford, was founded by Henry VIII., in 1545, but, in 
reality, he merely adopted the magnificent work com- 
menced by Cardinal Wolsey in 1524. It may be said 
that Christ Church, Oxford, is not a church, but a 
college. The great cardinal intended " Cardinal Col- 
lege" to be a splendid institution for the advancement 
of learning and a memorial of his own greatness. In 
order to create it he abolished monasteries, pulled 
down churches, collected costly vestments, and sent 
agents to buy manuscripts. A considerable part of the 
building was finished in 1529. He drew up statutes 
providing for a dean, fellows, and many graduates, 
scholars, and others, and appointed the first holders to 




CASDIKAL WOLSEY'S HAT. 



these offices, and, curious to say, some of these turned 
out to be the pioneers of the Reformation. The col- 
lege was at work when Wolsey fell, in October, 1529, 
and a year later the college was suppressed. Fifteen 
years later Henry VIII. re-established it under a new 
name, but the buildings were chiefly Wolsey's, and 
the endowments were taken from endowments pro- 
vided by Wolsey. 

Quite recently a new treasure was obtained by the 
college — a hat which is said to have been Wolsey's 
hat. While the pedigree of the hat is incomplete, it is 
ancient at any rate. For years it was one of the 
curiosities of the famous Strawberry Hill collection 
of Horace Walpole. When it was sold, it was bought 
by Charles Kean, the actor, who, it is said, wore it 
while he was acting. In 1898 it was exhibited at the 
Tudor exhibition, and in the same year it was bought 
and presented to Christ Church, where it will be very 
carefully preserved. 

It has a large, flat brim of red felt ; both brim and 
hat are absolutely round. The hat. is Z}4 infehes high 



HILITABY BALLOONING. 

The idea of using balloons in warfare is more than 
a century old, the flrst attempt made to put the pro- 
ject into execution being in the Revolutionary War of 
1794. Napoleon organized a ballooning corps for his 
second campaign in Egypt, but, before it could be em- 
ployed, the wagons containing the accessories fell into 
the hands of the British. During the siege of Paris, in 
1870, balloons were used extensively, and news was car- 
ried by that means from the beleaguered city to the 
provinces. Among the latest additions to military 
balloons are searchlights, which are regarded as inval- 
uable in night reconnaissances. 

There is a military school of ballooning at Aldershot, 
says The London Graphic, which is wholly responsible 
for the theory and practice of aeronautics in the Brit- 
ish a*my. This institution has not only to test every 
balloon destined for the service, but also to instruct 
those whose business it is to use the balloons, and to 
facilitate the employment of balloons generally in time 
of warfare. The balloon section of the Royal Engineers 
constructs all the appliances employed, with the ex- 
ception of preparing and fitting the skins. All the 
nations of Europe are engaged in attempting to bring 
the science of aerial navigation to perfection. It is no 
doubt a serious matter to consider that, if ever the 
science were made really practical, not the finest navy 
ever seen could stop the destruction of a city by a 
military balloon armed with explosives. Experiments 
at Aldershot of late have been made with a balloon of 
a very dififerent shape from that to which we are all ac- 
customed. This new balloon is a weird-looking object, 
like a huge sausage floating in the air. It was, we be- 
lieve, flrst tried in Germany. In the air the balloon 
floats at an angle of about forty-flve degrees to the 
horizon. It is a somewhat complicated apparatus. 
In addition to the balloon itself there is a smaller bal- 
loon or bag attached, which has an open end, which 
inflates with air as the balloon moves. This helps to 
steady the balloon considerably. With the same ob- 
ject a small balloon, like a large football, is towed 
astern of the larger. This acts like the tail of a kite, 
and assists in keeping the balloon in the particular 
attitude it assumes, and also helps to maintain its 
steadiness. Oscillation is largely obviated, and special 
advantages for photographing are thus afforded. The 
little balloon at the tail also goes some way toward 
steering the balloon, for it enables the aeronaut to keep 
the head of what we will call the "sausage," for want 
of a better name, in a certain direction. This is a 
great advantage when the balloon is being towed, as, 
of course, it is generally captive. If let loose, the bal- 
loon would have to go before the wind, and the tail 
would still help in steadying it and keeping its head 
in the direction of the wind, which would never 
catch it athwart. 



A CAP FOB SLIDING DOOBS. 

The illustration presented herewith represents an 
improvement in caps or devices for covering the tracks 
upon which sliding doors run, the improvement ren- 
dering it possible readily to repair the moving parts of 
the door-mechanism. 

Fig. 1 is a perspective view of the device. Fig. 2 is a 
vertical section taken through the improvement. 

Secured above the door opening is a plate which is 
bent to form a track for the door. Upon this track the 
door is hung by means of bars in which wheels are jour- 
naled, rolling upon the track. Above the track there 
is fastened to the wall a plate provided with an in- 
wardly turned roll. 

The cap which covers the track is also made in the 




DOANE'S CAP FOB SLIDING DOOBS. 

form of a plate, but is provided with an outwardly 
turned roll intermeshing with the previously men- 
tioned inwardly turned roll, so as to secure the two 
plates together and to form a hinge whereby the cap 
can be raised. 

The cap extends down over the door and at its lower 
end is provided with a stiffening-rod held in place by a 
roll in the edge of the plate. At each end the cap is 
provided with eyes which are engaged by hooks. It it 
be so preferred, the eyes may be formed upon the ends 
of the stiffening-rod. 

Should the wheels run off the track, or should the 
door become impeded, the cap is unhooked and swung 
up, thus enabling the necessary repairs to be made. 

The cap has been patented by the inventor, Elias H. 
Doane, Tonica, 111. 
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and 7^ inches in diameter, 
is a wonder it could 
have been worn. The 
brim is perfectly flat 
and measures not quite 
6 inches in width, so 
that the whole diame- 
ter of the hat and brim 
is about 19 inches. The 
tassels are lost, but the 
place where they went 
in can be seen. A nar- 
row cord ran around 
the outside of the bot- 
tom of the hat along the 
inner edge of the brim 
and passed by two small 
holes through this edge, 
so that the ends of the 
cord could be brought 
together and tied. That 
it is a genuine cardi- 
nal's hat seems be}-ond 
doubt, but whether or 
not it is Wolsey's hat is, 
of course, open to ques- 
tion. We are indebted 
to Black and White for 
our engraving and for 
the foregoing particu- 
lars. 



It is so very round that it 



Vesuvius was recently covered with a heavy snow 
fall while the crater was in eruption. The sight was 
a very strange one ; three streams of red hot lava 
moving at one time through the white snow. 




The Ascent. 



American Locomotives 
for the Barry Dock. 

The directors of the 
Barry Dock have ac- 
cepted American ten- 
ders for the construc- 
tion of their locomo- 
tives. They get quicker 
delivery and the price 
will be about $500 less 
per engine. 





With Steadying Pouch Fully Inflated. 

AN ENOLISE HILITABY BALLOON. 



In Mid-Air. 



Tbe Use of Peat moss In Enrope. 

As we have had many inquiries concerning peat 
moss, we take pleasure in giving some additional par- 
ticulars regarding this interesting substance which are 
furnished by United States Consul Listoe, of Rotter- 
dam. The largest deal- 
er in, and exporter of, 
peat moss in the Neth- 
erlands writes him as 
follows : Moss litter is 
used for the bedding of 
horses and cattle, while 
the peat dust is used 
for disinfecting pur- 
poses ; that is to say, 
by mixing it with man- 
ure the moisture of the 
latter is absorbed and 
there is no unpleasant 
odor. It is also used as 
a packing material for 
fruit. Mixed with mo- 
lasses, peat dust forms 
a fodder for cattle. This 
is mostly made in Ger- 
many, and the sales of 
this molasses fodder are 
daily increasing. The 
peat dust is sifted from 
the moss litter; the peat 
fiber is used in Holland 
to make horse clothes 
and carpets and also 
antiseptic wool for 
dressing horses. A few 
years ago there was es- 
tablished at Maestricht 
works for making peat 
wool, but the enter- 
prise was not a suc- 
cess. 

No paper is made 
from peat moss in Hol- 
land, and it is not be- 
lieved it is a fit ma- 
terial for paper mak- 
ing. 



Towing Home. 
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miscellaneons Notes and Receipts. 

Swiss Alpen Kraeuterbitter-Iiiqueur. — (Bitters-liqueur 
made from Alpine herbs.) — 

Gentian root 500 gnne. 

Juniper berries 500 " 

Galangal root 600 " 

Angelicaroot 240 " 

Thyme 120 " 

Sage.... 120 " 

CalamaB 120 " 

Ceylon cinnamon 120 " 

Spirit 60 per cent 65 liters. 

Digest eight days and add, after pressing and filter- 
ing, Malaga wine 5 to 6 liters. Water, up to 100. Color 
brown. — Colonialwaaren Zeitung. 

Diamonds in a Volcano. — An interesting discovery 
from a geological view-point has latterly been made 
in^theWitries Hoek Mountains, in Natal. On the sum- 
mit of an extinct volcano near the edge of a lake fill- 
ing the former crater, soundings have established the 
presence of a sand layer containing small diamonds. 
It would be instructive to know whether these dia- 
monds were there accidentally or whether the find 
is connected with a diamond field, for the said moun- 
tains are not situated in a district known to be diaman- 
tiferous. Considering the latter supposition, the pres- 
ence of precious stones in the crater of a volcano will 
doubtless throw some light upon the formation of 
precious stones in nature. — Die Edelmetall Industrie. 

To Reproduce Old Iiithographs. — Prepare a bath con- 
sisting of sulphuric acid, 3 to 5 parts, according to the 
age of the picture, thickness of the paper, etc., alcohol 
2 to 5 parts, water 100 parts, in which the picture is im- 
mersed for 5 to 15 minutes, whereupon it is spread face 
downward on a glass or ebonite plate, allowing a weak 
jet of water to run over it for a time. If the paper is 
very thick, the sheet is turned over and the water is 
permitted to run over the face as well. Now remove 
the lithographic print, lay it on a piece of blotting 
paper, cover it with another, and dry the picture as far 
as possible between the two blotters. 

The print, still somewhat moist, is then, with.the pic- 
ture upward, laid on a glass plate, well smoothed down 
and covered with a layer of weak gum solution, using 
a very soft sponge. The picture is now ready to take 
the printer's ink or lithographer's ink diluted with oil 
of turpentine, as is customary in lithographing. After 
this is done, spread a sheet of suitable paper on it and 
pass a dry roller over it. A reversed imprint is the 
result, which is transferred to a zinc plate or a litho- 
graphic stone, from which numerous impressions can 
be made. — Neueste Erflndungen und Erfahrungen. 

Coating for Parts of Iron in the Open Air. — The iron 
parts are cleaned with suitable tools, the joints puttied 
up and priming is done with a paint consisting of iron 
minium and linseed oil varnish, which is applied twice. 
When the grounding is perfectly dry, coat twice with 
a paint consisting of white lead 1 kilo., zinc-gray 1 
kilo., ultramarine 20 grammes, finely ground with 500 
grammes of boiled linseed oil. Cast iron or wrought 
iron water pipes are painted with gas tar heated to 
180° C. or with a mixture of asphalt 1 kilo, with colo- 
phony 1 kilo., which is thinned with tar oil. 

A coating for iron which is impervious to fire is ob- 
tained as follows : First apply a water-glass solution 
which is mixed with finely powdered glass. After dry- 
ing, lay on a thin paint consisting of quartzose sand 14 
parts, powdered hammer-scale, slaked lime J^ part, clay 
J^ part, and water-glass solution as neces.sary. 

Rust-proof paint for iron and steel. — Dissolve caout- 
chouc in benzine, and put on the thickish solution by 
means of a brush. 

Coating for wrought iron pipes. — Boil 72 percent of 
coal tar, free from oily substances, with 28 per cent of 
crude asphalt until the necessary consistency is reached. 
The mixture must not be overheated. — Centralzeitung 
ftlr Optik und Mechanik. 

Piercing Majolica and Porcelain. — Ceramic objects 
can be quite readily pierced with steel tools. Best 
suited are drills of ordinary shape, hardened like 
diamond and moistened with oil of turpentine, if the 
glaze or a vitreous body is to be pierced. In the case 
of majolica and glass without enamel the purpose is 
best reached if the drilling is done under water. Thus, 
the vessel should previously be filled with water and 
placed in a receptacle containing water, so that the 
gimlet is used under water, and, after piercing-the clay 
body, reaches water again. In the case of objects 
glazed on the inside, instead of filling them with water, 
the spot where the drill must come through may be 
underlaid with cork. The pressure with which the 
drill is worked is determined by the hardness of the 
material, but when the tool is about to reach the other 
side it should gradually decrease and finally cease 
iiUnost altogether, so as to avoid chipping. In order 
to enlarge small bore-holes already existing, three-cor- 
nered or four-square broaches, ground and polished, 
are best adapted. These are likewise employed under 
water or, if the material is too hard (glass or enamel), 
moistened with oil of turpentine. The simultaneous 
use of oil of turpentine and water is most advisable in 
all cases, even where the nature of the article to be 
pierced does not admit the use of oil alone, as in the 
case of majolica and non-glazed porcelain, which ab- 
sorb the oil, without the use of water. — Metallarbeiter. 



A CONVEBTIBLE DUSIINO-BBITSH. 

The accompanying illustration represents a simple 
dusting-brush, so constructed that the handle, without 
being detached, may be shifted from one end of the 
brush to the other, so as to secure a uniform wear of 
the bristles. 

Fig. 1 is a perspective view, showing the brush and 
handle arranged to form a long-handled brush. Fig. 
2 is a side elevation showing the brush and handle ar- 
ranged to form a floor brush. Fig. 3 is a transverse 
vertical section of the brush, the handle being omitted. 

The dust-brush is provided with a tubular portion 
open at both ends, into which a double-ended handle is 




HAM'S CONVEBTIBLE DUSTINO-BBHSH. 

adapted to fit. At its upper face the tubular portion 
is provided with three apertures, one at each end and 
one at the center. At the bottom of the tubular por- 
tion, in transverse alinement with the central aperture, 
a depression is formed, as shown in Figs. 3 and 3. 

The handle at each end is provided with an aperture 
which is adapted to register with the end apertures of 
the tubular brush portion. 

When the brush is to be used as a hand-brush, the 
handle is run through the tubular portion, and is se- 
cured by means of a pin which passes through the 
handle aperture and through one of the end apertures 
of the tubular portion. 

By causing the pin to pass through one or the other 
of the end "apertures, the brush can be converted from 
a short to a long-handled brush. Fig. 1, for example, 
shows the arrangement of the parts for a long-handled 
brush. When the brush is to be used as a floor brush, 
the handle is inserted in the central aperture of the 
tubular portion and into the. depression registering 
with the central aperture, as shown in Fig. 2. The 
frictional engagement between the walls of the central 
aperture and depression and the handle is suflBcient 
to maintain the handle in the brush body. It is evi- 
dent that a brush thus constructed can be so arranged 
in its parts that the bristles may be evenly worn. The 
inventor is Henry H. Ham, of Portsmouth, N. H. 



A NEW 70BH OF 7IBE-ESCAPE. 
There has recently been patented by Emile Robiole, 
of 813 Amsterdam Avenue, New York city, a novel fire- 
escape, in which a piece of furniture is used as an 
anchor for the ladder. 




A NEW FOBU 07 7IBE-E8CAPE. 

Fig. 1 is a perspective view showing the fire-escape in 
operation. Fig. 2 is a section of a chair, showing the 
general arrangement of the parts of the fire-escape. 
Fig. 3 is a section of a portion of the device, showing 
the position of the parts when the ladder is running 
out of a window. The chair or other piece of furniture 
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is provided with the usual seat and legs, and with a 
supplemental back behind the ordinary back. Below 
the seat a casing is arranged which communicates with 
the space between the two backs. In order to enable 
the chair to serve as an anchor, a heavy weight in the 
form of a plate is attached to the lower portion. Within 
the casing a spindle is mounted, upon which a Cre-lad- 
der, formed of steel wire cables to which steel rungs are 
secured, is wound. A portion of this ladder extends 
up between the two backs, and, at its outer end, is 
provided with a heavy weight normally resting upon 
the upper end of the back and upon a roller in the sup- 
plemental back. When not in use, the various parts 
will be in a position to enable the chair to be moved 
from place to place. When it is desired to use the fire- 
escape, the chair is moved to a window, as shown in 
Figs. 2 and 3, and the weighted end of the ladder 
thrown out of the window. As the window-sill might 
interfere with the downward movement of the ladder, 
the inventor has pivoted arms to the back of the chair, 
in the free ends of which arms a roller is journaled. This 
roller enables the ladder to unwind readily; and the 
connection of the arms with the piece of furniture is 
such that they will serve as braces to prevent the tip- 
ping of the chair. When the fire-escape is not in use, 
the arms will hang downward as shown in Fig. 2. In 
order to wind up the ladder after having been used, a 
winding-crank is employed which fits in a socket in 
the ladder-spindle. 

< < ■ > ■ 

A Rectifier for Alternating Currents. 
For many purposes in which electricity may be used, 
says Dr. Kalischer in the Elektrotechnische Zeitschrift, 
the direct employment of alternating currents is not 
convenient. In consequence of this, one has been 
forced to make use of intermittent direct currents. 
But the rectifiers with movable parts finding employ- 
ment for this purpose are more or less unreliable and 
irregular in their action, besides which a loss of energy 
is represented by the sparking which occurs at the con- 
tacts upon the opening and closing of the circuit. The 
substitution of a rectifier without these defects, and 
adapted to work in conjunction with alternating cur- 
rents, would therefore appear desirable. This has been 
rendered possible by the recently published discoveries 
made independently by Messrs. Pollakand Graetz, who 
have utilized certain properties of aluminum to assist 
in rectifying alternating currents by employing anodes 
of this metal in conjunction with certain electrolytic 
solutions, such as, for instance, potash-alum and soda- 
alum. By this means a very great resistance may be 
opposed to the passage of the current in one direction, 
which is, indeed, quite prevented provided its E.M.F. 
does not exceed a certain maximum. 

It is obvious from the foregoing that if we connect 
one or several such cells, as may be necessary (in se- 
ries), possessing aluminum or lead or carbon electrodes 
in circuit with an alternate current generator and the 
primary winding of an induction coil, the current will 
be able to circulate through this winding only when 
the aluminum forms the cathode, so that the coil will 
be alternately choked and opened with perfect regu- 
larity. By employing two cells or group of cells, it is 
further possible to excite two inductions simultaneous- 
ly, and so to fully utilize the current generated. It 
need hardly be added that a part of the alternating 
current may be employed for other purposes without 
in any way interfering with the action of the induction 
coils. Electro-plating baths might also be connected, 
as will be readily understood, and at the same time a 
portion of the current from the common source of gene- 
ration transformed into a continuous current through 
the medium of the arrangement of connections sug- 
gested by Messrs. PoUak and Graetz. 

The manna of the RIble. 

In a recent number of La Nature there is an inter- 
esting note by M. Henry Castrey on the manna of the 
desert, which played such an important part in the 
history of the Jews. At the present day Arabs who 
are compelled to traverse the sandy desert wastes of 
Arabia not only feed their camels upon this little 
known food, but also consume it themselves. The 
"manna" is really a fungus, the thallophyte, either 
Canona esculenta or Lichen esculentus. The fun- 
gus is very abundant and is found upon the sand 
after every rain, sometimes in great mounds or heaps. 
It is of a gray color and is about the size of a pea, 
and it breaks with a mealy fracture, and the taste 
is rather agreeable and somewhat sweet. When eaten 
it acts as a laxative, and the analysis shows that the 
fungus has the following composition : 

Per cent. 

Water 1* 

Nitrogenous matter 1* 

Non.nitrogenons matter 38 

CarboliydrateB 32 

Fat 4 

Mineral matter. 5 

This analysis demonstrates the fact that the manna, 
while not a complete food in the strict sense of the 
term, is still rich in certain kinds of food material and 
it is capable of sastaining life for a time. 
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(Slorrespondence. 



Llgbtning Protection. 

To the Editor of the Scientific American : 

Referring to the excellent article by Mr. Hopkins on 
" Lightning Protection " (Supplement, March 35, 
1899, page 19434), I beg to suggest that a protection ful- 
filling all the indications may be very cheaply arranged 
on a country house by nailing a few lengths of common 
barbed wire to the roof and bringing the ends to a 
point where they can be twisted around the iron pump 
of a driven well. 

This gives an enormous number of points and a per- 
fectly adequate water connection. The device was 
used many years ago by the late Dr. Henry J. Bigelow, 
of Boston, for the protection of a small isolated wooden 
house at Nantucket, and has apparently been perfectly 
effectual. W. S. Bigelow, M.D. 

60 Beacon Street, Boston. 



German Steel Arch Bridges. 

To the Editor of the Scientific American : 

Your issue of March 25 will be read with great inter- 
est by all civil engineers interested in the introduction 
of bridges that will be more sesthetic in their design 
and still retain their stability, etc. 

For the beautiful illustrations of the two bridges 
across the Kiel canal (Holstein, Germany), atLevensau 
and Grtlnenthal, you will have the acknowledgment 
and thanks of the entire profession. 

As to the credit due in designing these bridges, I be- 
lieve Mr. MUUer v. d. Werra is in error. The bridge 
at Grtlnenthal was designed by Mr. Claus Greve, C.E., 
an assistant to Mr. FOltsch, chief engineer of the said 
canal and of late one of the commissioners appointed 
to examine into the practicability and cost of the 
Panama canal. 

For above work Claus Greve received recognition and 
a decoration in person, during the time of its inaugu- 
ration, by the Emperor of Germany. 

H. ROHWER, 
As. Eng. Mo. Pac. Ry. 

Sedalia, Mo., April 6, 1899. 

[Our correspondent is in error in supposing that the 
credit for designing the Grtlnenthal bridge was given, 
in the article referred to, to Prof. Krohn, the designer 
of the Levensau bridge. We are obliged to Mr. Rohwer 
for supplying us with the name of the designer of this 
notable structure, which was inadvertently omitted 
from the article. — Ed.] 



TirelTe-poanders Better than Slx-ponnders for 
tbe IVfalne. 

To the Editor of the Scientific American. 

The description of the new battleships of the " Maine " 
class, recently given in the Scientific American, dis- 
closes the fact that they are to continue a feature for 
which our ships are already notorious— namely, the 
lack of a sufficient number of small rapid-fire guns. 
To give a first-class battleship, in the year 1899, a 
secondary battery composed of twenty-four 6 and 1- 
pounders seems incredible, especially in American 
ships, which have always had at least the reputation 
of a heavier armament for their size than any afloat. 

The small rapid-fire gun has shown its value more 
and more every year. In the battle of the Yalu it did 
a great part of the execution on both sides. At Santi- 
ago the 6 pounders were responsible for a large propor- 
tion of the total damage inflicted. At Manila, the 
sweeping of the decks by these small guns contributed 
largely to the wretched showing made by the Spanish 
gunners. Moreover, at Santiago the two Spanish de- 
stroyers were principally demolished by the fire of these 
small rapid-tirers. 

Here are the three important battles so far fought 
with modern vessels, and in each of them the rapid-fire 
gun has played the predominant part. 

There is also another event in which the ship's safety 
will depend almost entirely on the small rapid-fire guns 
— namely, a night attack by a torpedo boat fleet. 
Here every rapid-fire gun will count and the ship lack- 
ing them is sure to suffer. 

A table comparing the " Maine" with representative 
foreign ships will be found somewhat startling. 



Armament. 



Name. 


Tons. 


Maine 


12,500 
12,700 
12,840 
14,900 
18,800 

11,130 
14,38r 

15,800 


Eetwisan. 

Tri Sviatetelia.. 
Majestic 


Kaiser Wilhelm 
II 


Italia . 


AsaU 



Four 12 in., sixteen 6-in., twenty 6-pr-, ^oni S-pr., 

four 1-pr. 
Four 12-in., twelve 6-iD., twenty 12-pr„ twenty- 
eight smaller. 
Four 13-in., ei^ht 5*9 in., four 47-in.. fifty-six 

smaller. 
Four 12-in , twelve 6-in., eighteen 12-pr., twelve 

3-pr., 8 m. 
Two 12.in.. two lOS-in., eigbt 5^-in., eight 3*9- 

in., twelve l'8.in., twenty 1'4-iD. 
Four 9*4-in., eighteen 5*9 in., twelve 18-pr., 

twelve V4-in.. 8 m. 
Four 100-ton, eight 6-in.. four 4'7-in., twelve 2-2- 

in., twenty-toar 1'4-in., 2 m. 
Four 12-in.. fourteen 6-in., twenty 12-pr., eight 3- 

pr., four 2^-pr. 



the " Ketwisan," or the " Majestic," of the English 
navy. The " Retwisan " has nearly twice as many 
small rapid-fire guns as the "Maine," guns, moreover, 
of much greater power, consisting chiefly of 12 and 3- 
pounders, instead of our 6 and 1-pounders. The " Ma- 
jestic" also shows this same superiority. 

As is well known, the 3-pounder has a much greater 
range than the l-pounder, and, of course, the 12-pound- 
er is manifoldly more powerful than either. The 1- 
pounder is notorious for its short range, so short in- 
deed that the gun would be seldom in range at the 
distances which modern artillery compels. 

In the matter of small rapid-tire guns alone, both the 
"Majestic" and "Retwisan" are decidedly superior 
to the ''Maine." The argument is made that the 
"Maine's" four extra 6-inch guns equalize the batter- 
ies ; but no reason is apparent why our ships should 
not have a reasonable number of the small guns also. 

The 6-inch guns on the upper deck of the " Maine" 
might be placed farther apart, forward and aft on each 
side, as in the " Oanopns," so as to allow several small- 
er guns to be placed in the interval between them. 
Then, also, the two 6-inch guns would be in less danger 
of being put out of action by a single shot. Several 
small guns could also be placed on the boat deck. 
There is room for at least four more of these there, 
without interfering in any way with the boats. 

Many foreign ships are overgunned. Possibly the 
Russian vessel now building at Cramps, the " Retwi- 
san," has more guns than can be carried advantage- 
ously. The English, however, have always been ex- 
tremely conservative in this respect ; sometimes they 
have gone to the other extreme of undergunning their 
ships ; but the constant feature of English ships, which 
may be always depended upon, is the reasonably small 
number of their guns. 

Why, therefore, should the "Maine" carry twenty- 
eight of these all-important guns when the " Majestic" 
has thirty-eight — thirty-eight, moreover, of greatly 
superior power ? 

Why do we so completely ignore the lessons of the 
Spanish war, and drop our old tradition, its value so 
often proved, of well-gunned ships ? L. F. B. 

589 North State Street, Chicago, 111. 

[Our correspondent does not realize the enormous 
difference in power which results from increase of cali- 
ber. The four extra 6-inch guns on the "Maine" re- 
present in their destructive power much more than 
the difference between the twenty 6-pounders of the 
"Maine "and the twenty 12 pounders of the "Retwi- 
san." 

However, his argument is on the whole well made ; 
for it is officially stated that the 6-pounders will be re- 
placed by 12-pounders before the ship is launched. — 
Ed.] 

The Telephone In the United States. 

According to the annual report of the American Bell 
Telephone Company, last year 1,231,000,000 messages 
Were sent. The company now has under rental 1,124,- 
846 instruments. This is a gain of 205,725 during the 
year. On January 1 there were 1,126 exchanges, 1,008 
branch offices, and 772 989 miles of wire. There was a 
total of 338.293 circuits, 19,668 employes, and 465,180 
telephone stations. The estimated number of exchange 
connections daily in the United States by last account 
was 3,823,070. The cost to subscribers varied from less 
than 1 cent up to 9 '4 cents per connection. These fig- 
ures are of great interest when taken in connection 
with similar statistics of telephone service abroad. In 
1898 the Bell Telephone Company had, as already 
stated, 465,180 exchange stations, while in Germany in 
1897 there were only 173,981 ; in France, 45,000 ; in all of 
continental Europe, 453,844; in Great Britain and Ire- 
land, at the end of 1898, 103,084. 

♦ C « I » 

IVlreless Telegraphy. 

The French government has commissioned Signor 
Marconi to install his apparatus experimentally on a 
cruiser. If the experiment proves a success, several 
French warships will be provided with the apparatus. 
The storm test of the Marconi system has been made, 
the wind blowing a gale in England and the rain 
storms were constant. Siuiilar conditions prevailed 
at Boulogne, but the messages passed as readily and 
as distinctly as though the water was calm. Signor 
Marconi states that he thinks of coming to the United 
States in October to execute several commissions for 
fixing his apparatus between various towns. 
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The average number of rapid-fire guns on foreign 
ships is seen to be over forty. Compare with the 
" Maine" the Russian ship now building at Cramps, 



The Cancer microbe. 

The Paris Figaro has announced that Dr. Bra has 
found the microbe of cancer, and that there is reason 
to hope that the discovery may soon lead to a certain 
cure of that dread disease. Dr. Bra is modest and 
cautious in his statements, saying that- it must be 
months before a definite announcement would be pos- 
sible. What he has succeeded in doing, however, is to 
isolate and cultivate a parasite from cancerous tumors 
and to produce therefrom cancer in animals. The 
para.site is fungus-like and is certainly the specific agent 
of cancer. Dr. Bra has spent some four years in his 
researches on the origin of cancer. 



Science Notes. 

Mr. L. W. Longstaff, a Fellow of the Royal Geo- 
graphical Society, has donated $125,000 to the Society 
for the purpose of equipping a British Antarctic ex- 
pedition. It is thought probable that the vessel to be 
fitted out will co-operate with the German expedition. 

The Council of the British Association has selected 
Sir William Turner, F.R.S., professor of anatomy in 
the University of Edinburgh, as president of the Asso- 
ciation for the Bradford meeting, which is to be held 
next year. 

The Soudan bridge order which was given to a Penn- 
sylvania firm is creating a great impression in England 
and has awakened bitter opposition. Some of the 
newspapers go so far as to say that the transaction was 
scandalous and that the specifications were altered in 
favor of the American contractors. This is denied by 
the builders of the bridge. 

The Russian ice breaker " Ermak," which was design- 
ed by Admiral Makaroff, has reached Kronstadt, crush- 
ing the ice with ease. When the island of Sescar was 
sighted, large floes of ice varying in thickness from 
9 to 10 feet were met with. The ice was broken 
into large pieces which floated astern, but so arduous 
was the task of getting through the solid mass that the 
rate of progress was but 214 knots an hour. 

There is a remarkable collection of astronomical 
photographs at Harvard University. They are kept 
by Mrs. M. P. Fleming, who is curator. The photo- 
graphs taken at Cambridge and Arequipa are pre- 
served and arranged in catalogues as is done with 
books, but the plates themselves are actually preserved, 
because no paper copy can repeat all the minute ac- 
curacy of the original negative on glass, and prints are 
not taken from them for scientific use, but only for 
illustration. If one is destroyed, it cannot be replaced. 
So it necessitates the greatest possible care in preserving 
them. 

There is now an excellent chance of Boston having 
another Subway. The Committee on Metropolitan 
Affairs of the Massachusetts Legislature has given a 
hearing to the proposition of the Mayor for another 
Subway. The proposed route extends parallel with 
the Charles River on the Boston side and involves the 
tunneling of Beacon Hill. It is proposed to connect 
the new Subway with the existing Subway at ScoUay 
Square. The cost of the new project is estimated at 
$3,000,000. 

A special messenger of the American District Tele- 
graph Company was recently sent by Mr. Richard 
Harding Davis from London with a letter to New 
York, one to Philadelphia, and one to Chicago. The 
boy was sent by the novelist in an effort to beat the 
Postal Union mail service, and this is undoubtedly the 
longest trip on record which a district telegraph boy 
has ever made. He is known at home as messenger 
No. 757 ; he is thirteen years old and rejoices in the 
name of Jaggers. 

Mr. Jeremiah Head died on March 10. He was one 
of the best known consulting engineers in England. 
His paper read before the Institution of Civil Engi- 
neers in 1896 on the American and English methods of 
making steel plates, and a paper which he contributed 
in February to the same Institution in connection with 
his son on "Lake Superior Iron Ores." were a revela- 
tion to a large number of people in Great Britain who 
had not realized how rapidly Americans were forging 
ahead in the production of iron and steel, and the 
many improvements that had been introduced in 
transatlantic practice. 

A task which has been undertaken in the interest 
of commerce was begun by the voyage of whalers to 
the Arctic Ocean, to test the Arctic currents. The 
effort to secure facts about the current and of the 
existence of a circular polar current was inaugurated 
by the Geographical Society of Philadelphia, backed 
by the United States government. Fifty patent casks 
of a peculiar make have been constructed in San 
Francisco, and will be sent out in the United States 
revenue cutter "Bear" and vessels of the whaling 
fleet. They will be distributed in different parts of 
the ocean and will be picked up by vessels which pass 
them later. It is thus hoped to determine the currents 
of the Arctic and the theory of an open current a'round 
the pole from the Atlantic to the Pacific. 

Recently a curious sight was seen on Center Street, 
New York, when the old water tank of the Manhat- 
tan Company was exposed to view. April 2 was the 
centennial anniversary of the bank of the Manhattan 
Company. It was incorporated in 1799 for the purpose 
of supplying the small city with water. The real motive, 
however, was to organize a bank in opposition to 
the Bank of New York. In order to keep its charter, 
the company must supply water; so that the old tank 
has been kept in working order and the engine has 
been kept going pumping water. The tank is 40 feet 
in diameter. In 1840 the company had about 25 miles 
of wooden pipe and 14 miles of iron pipe. At about 
that time its usefulness as a water supply ceased and 
the Croton system came into use. From time to time 
these wooden and iron pipes are unearthed. 



© 1899 SCIENTIFIC AMERICAN, INC. 



250 

NAVIES OF THE WOBLD. 
v.— GERMANY. 

Historical. — In looking; over the ofiBcial list of the 
Germany navy, one is struck with the fact that it con- 
tains the name of only one ship, the " KOnigWilhehu," 
launched prior to the Franco-German war and the 
unification of Germany. The German navy has grown 
to its present proportions under the rule of the Emper- 
ors, and, particularly, under the fostering care of Wil- 
liam II. At the outbreak of the war of 1870, there 
were but five ironclads to oppose the formidable fleets 
of France. The best of these was a fine broadside bat- 
tleship, the " KOnig Wilhelm," of 9,567 tons, which had 
just been completed in an English yard, and wasarmed 
with a powerful battery of eighteen 
10-inch, four 8J^-inch, and six 5"9-inch 
breech -loading guns. Besides the 
" KOnig Wilhelm "' there were two 
broadside ships of 5,000 and 6,000 tons, 
and two small coast defense monitors. 
In addition to these there were some 
twenty-flve gunboats and dispatch 
boats, and this little fleet of some thirty 
vessels was all owned by the one state 
of Prussia. 

During the decade immediately fol- 
lowing the war, Germany added to 
her navy four serviceable battleships 
of the belted and central citadel type " 
so generally favored at that time, the 
"Kaiser," " Deutschland," "Preussen" 
and " Priedrich der Qrosse " ; and 
they were followed by the four central 
citadel and partially belted ships of 
the " Sachsen " class. These were all 
ships of from 7,000 to 8,000 tons dis- 
[iliicement, 14 knots speed, and fairly 
powerful batteries of Krupp guns of 
I lie older patterns. Between 1876 and 
1880 there were also built eleven small 
belted coast defense vessels of 1,109 



Wilhelm " of 4,400 tons and 198 and IS"? knots speed, 
launched in 1887. 

When the present Emperor came to the throne, the 
German navy, in comparison to the magnitude and 
growing importance of the merchant marine, was alto- 
gether inadequate, and the young Kaiser, who is an 
ardent yatchsman and, like his brother Henry, a thor- 
ough sailor at heart, set himself with characteristic 
energy to the work of reconstruction. For the ten 
years of his reign he has exerted all the powerful 
prestige and influence of his position to bring the Ger- 
man people to realize the necessity for creating a 
navy commensurate in numbers and power with the 
growing commercial interests of the Fatherland. His 
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'Brandenburg " Ciass of Four Battleships. 



plete new navy, the construction and cost of which 
was to have been spread over a period of seven years ; 
although as finally passed the period is limited to six 
years. The bill provides, in addition to new torpedo 
boats and gunboats, for the raising of the strength of 
the navy to 17 battleships, 8 coast defense vessels, 9 
large cruisers and 26 small cruisers. This will involve 
the construction of 7 new battleships, 2 large and 7 
small cruisers, and new gunboats and torpedo boats, 
which will be built to take the place of obsolete vessels 
of this class that will be removed from time to time 
from the active list. The total cost will be about 
$103,000,000 and the ships wifl all be in commission 
by the close of 1904. 

Present Strength of the Navy. 
—On the first of January, 1899, the 
German navy, reckoning on the basis 
assumed in our comparative estimate 
of the navies of the world (Scientific 
American, December 31,1898) included 
the following ships as built or build- 
ing : 19 battleships, 1 armored cruiser, 
12 protected cruisers of between 2,000 
and 7,000 tons displacement, and 28 
small cruisers and gunboats — a total of 
73 vessels with an aggregate of 299,- 
637 tons displacement. This places 
Germany between the United States 
with 303,070 tons and Italy with 286,- 
175 tons total displacement. If the 
United States should keep up the rate 
of increase which has marked the last 
two years, during the years covered 
by the German Septennate bill, this 
country will have greatly increased 
its lead over Germany by the close 
of 1904 ; but unless Italy should in- 
crease her present rate of progress, she 
will fall yet further behind the north- 
ern navy in numbers and strength. 
Battleships. — The most formid- 




" Kaiser Friedrich III." Class of Four Battleships. 



<g^.-Ar-l?-?:-. 

"Siegfried" Class of Bight Coast Defense Ships. 




First-class Armored Cruiser " Fuerst Bismarck." 



Hertha" Class of Five Protected Cruisers. 



NAVIES OF THE WOBLD-V. GEBHANT. 



tons and 10 knots speed, each armed with a 12-inch 
gun, and some score of small unarmored cruisers and 
gunboats were added to the navy. 

The decade 1880-90 was marked by an almost total 
stagnation in the construction of armored ships, only 
one small battleship, the "Oldenburg" of 5,200 tons 
and 13'5 knots speed, being added to the navy, if we 
exclude one or two of the above mentioned coast de- 
fense vessels which were completed in 1880-81. The 
new construction during this period was confined to 
gunboats and small cruisers. Two of the former were 
built, and fourteen of the latter, the cruisers being, 
with two exceptions, vessels of 2,000 tons displacement 
and less, and several of them possessing a speed of 14 
knots and less. The most important of these ships 
were the protected cruisers "Irene" and "Prinzess 



efforts have been crowned, first with partial, and lat- 
terly with complete, success. In the first half dozen 
years of his reign he has seen that splendid quartette 
of first-class battleships known as the " Brandenburg " 
class added to the navy, together with the eight 
effective coast defense vessels of the " Siegfried " type, 
while in the last five years the cruiser classes have been 
augmented by such vessels as the " Kaiserin Augusta," 
the " Geflon'* and the effective vessels of the " Hertha " 
type. 

The crowning success of the Emperor's policy, how- 
ever, was witnessed in the passage last year of the 
famous Naval Septennate Programme. 

The Naval Septennate bill (so named because it 
is patterned after the system adopted for the army) 
provides for the creation of what is practically a corn- 



able ships in commission in the German navy are 
the four powerful battleships of the "Brandenburg" 
class. The striking feature of these ships is the 
power of the main battery, which includes six, in 
place of the customary four heavy guns. The 
only other warships that are thus distinguished are 
the Russian battleships of the "Sinope" class, which 
carry six 12-inch B. L. rifles within a central bar- 
bette. The " Brandenburg's " guns are not so heavy, 
being of 11 inches caliber, but they are better distri- 
buted, and she is able to concentrate all six guns on 
the broadside, which the "Sinope" cannot do, although 
she can train four guns ahead, against the " Branden- 
burg's" two. The suns of the "Brandenburg" are better 
protected, as the breech of the guns is covered with a 
shield, while the Russian gunners must work in an 
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3<— Third-class Battleship "Preussen." Also " Friedrich der Grosse." 
Displacement, 6,770 tooB. Speed, U knote. Normal Coal Supples 560 tons. Armor : Belt 
9 inches ; gim positions, 8 inches. Armament, four lO'S B, L. rifles, two 6'6-inch B. L. rifles, ten 3'4 
inch rapid-fire guns, six machine gans. Torpedo Tnbes* 4, Complement, 537. Date, 1873. 



4.— Reconstructed and Rearmed Battleship "Koenig Wilhelm." 
Displacement, 9,767 tons. Speed, U7 linots. Normal Coal Snpply, 700 tons. Armor : Belt, 
13 inches; gnn positions, 6 inches: deck, 2)^ inches. Armament, twenty 5-9-inch rapid-fire gans, 
eishteen a-4-inch rapid-flre gans, eight machine gens. Torpedo Tubes, .■;. Complement. T.'iO. 
Date, originally built 18ti8; reconstructed and rearmed 1886. 




6. — Protected Oruiaer ''Oefion." 
Speed, 30 knots. Normal Coal Soppir, 950 t»ne. Armor: Slncb 
lament, eight S-9-Inch rapiifflrers, ten 41-inc 
Torpe4o Tabes, 2. Complement, 312. Date, 1893. 



Displacement, 4,207 tons. _ , „-., 

deck; mm positions, 3)^ Inches. Armament, elgbt 6'9-lnch rapio^firere, ten 4'1-inch rapid-flrers, six 
rs-inch rapld-flrers, two machine guns. ~ ' ' " ~ " .-.-_. 



6.— Secona-ciass Jiatuesmp "Uayern." "Bacbsen" oxass Ot *-our onips. 
Displacement, 7,441 tons. Speed, 14 knots. Normal Coal Snpply, 700 tons. Armor: 
Belt, 16 inches; gnn positions, 10 inches; deck, 3 inches. Armament, six lU'2-incn B. L. guns, eight 
8'4-lDch rapid-fire gnns, eight machine gnus. Torpedo Tubes, 6 (3 submerged). Complement, 
376. Date, bnilt 1878; reconstmrred lise. 





7.— frotected Oruiser "Hertha." Class of Five Ships. 
Displacement, 5,650 tons. Speed, 20 knots. Normal Coal Snpply, 500 tons. Armor: Gnn 

Msitlons, 4 inches; deck, 4 Inches. Armament, two 83-inch rapid-flrers, eight 5'9-inch rapid-flrers, ten 
S'4-incb rapid-finrs, ten 1'4-iQCh rapld-firere, four machine gans. Torpedo Tubes, 3 (submerged). 
Comnlement. 440. Date. 1807 



8.— Coast Defense Vessel "HeimdaU." 'Siegfried" Class of Eight Ships.* 
Displacement, 3,500 tons. Speed, 16 knots. Normal Coal Snpply, 335 tons. Armor: Belt, 
9!4 inches; gun positions, 7^ inches; deck, 3 inches. Armament, three 9'4-lnch B. L. rifles, ei^ht 3*4- 
inch rapid-flre suns, six machine guns. Torpedo Tubes, 4. Complement, 239. Date, 1893. 




From HiotograpLs by Symonds & Company, Portsmouth, England, 9.— Protected Orulser " Kaiserin Augusta." 

Displacement, 6,331 Ions. Speed, 326 knots. Normal Coal Snpply, 860 tons. Armor : Shields, 3J^ Inches; deck, SVi inches. Armament, twelve 6'9-inch rapid-flrers, eight S-4-lnch rapld-fiieia, eight 

macbine gnns. Torpedo Tubes, 6. Complement, 427. Date, 1893. 

KAVIEB OF TEE WOSLD— V. OESHANT. 
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open barbette, and would be at the mercy of well-timed 
shrapnel. One pair of guns is mounted on the main 
deck aft, another pair on the same deck amidships, 
while the forward pair is carried on the forecastle deck, 
at a height, probably, of about 22 feet above the sea. 
The belt is continuous and tapers from 15% inches 
amidships to 11% inches at the ends ; the gun positions 
carry 11% inches of armor, while the speed and coal 
capacity of 16 knots and 750 tons are only moderate. 
The power of the main battery is secured at the ex- 
pense of the secondary rapid-fire battery, which is com- 
paratively light. It consists of six 4"l-inch rapid-fire 
guns, mounted in broadside within the superstructure, 
and eight 3'4-inch rapid-fire guns carried on the super- 
structure and bridges and in the bow on the main 
deck. The vessels of this class are the "Brandenburg," 
" Kurftlrst Friedrich Wilhelm," " Weissenburg," and 
" worth." 

The other five battleships of the first class are the 
powerful vessels of the "Kaiser Friedrich III." class 
now under construction. Three of these, the " Kaiser 
Friedrich III.," "Kaiser Wilhelm II." and "Ersatz 
KSnig Wilhelm," are launched and well advanced 
toward completion, while two others have been com- 
menced. These ships are in many respects a class en- 
tirely by themselves, possessing features which distin- 
guish them sharply from the latest battleships of other 
navies. They represent the latest ideas of the German 
ilesigners as to what are the requirements of a modern 
lirst-class battleship, and as such they are to be com- 
pared with our " Maine," the British " Magnificent," 
the French " Charlemagne," the Italian " Re Umberto" 
Of the Japanese " Fugl." The displacement, 11, 130 tons, 
is moderate, being about the same as that of the 
"Charlemagne," 1400 tons less than that of the "Maine," 
1,000 tons less than that of the " Fugi," while the " Re 
Umberto" and "Majestic" exceed it by 2,700 and 3,700 
tons respectively. Bearing in mind the moderate size 
of the " Kaiser Friedrich III.," it is evident that her 
armament is extremely powerful. The German dislike 
of bulky ordnance is seen in the fact that the ship does 
not carry a larger caliber than 9 '45, four of this size 
placed in 9%-inch turrets constituting the main battery. 
These guns, however, are of the rapid-fire type and fire 
a 474-pound projectile with a muzzle energy of 17,340 
foot-tons and a penetration of 23"^ inches of steel. The 
secondary battery includes thirty rapid-fire guns ; 
namely, eighteen 5'9-inch rapid-firers, each in separate 
turrets and casemates, and twelve 3'3-inch rapid-firers 
mounted behind shields, while this is supplemented by 
a score of one-pounders and machine guns. 

The important problem of distribution has been well 
worked out, the larger guns being carried at four diflfer- 
ent stages above the water. The lowest are the two 9'4- 
inch in the after turret on the main deck and the four 
5'9-inch in casemates, two forward and two aft oh the 
main deck. On the spar deck above are six 5'9-inch 
ill turrets on the broadside and eight 5'9 inch in case- 
mates, four forward and four aft. Forward in a turret 
on the superstructure deck and 30 feet above the water 
is the remaining pair of 9'4-inch rifies, and ten 3'4-inch 
rapid-firers are carried at the same height in broad- 
side and astern on this deck, while another pair of 3'4- 
inch guns is mounted on the upper bridge at a height of 
46 feet above the waterline. The concentration of fire is 
two 9'4-inch, eight 5'9-inch and six 3'4-inch ahead ; four 
9'4-inch, nine 5'9-inch, and six 3'4 inch on either beam ; 
and two 9'4-iacb, eight 5'9-inch and (our 3'4-iacb astera. 



A glance at the plan and longitudinal section, for which, 
in common with the other diagrams, we are indebted to 
Brassey's Naval Annual, shows how difficult it would 
be for a successful shot to wreck more than one or two 
gun positions at a time. The belt armor varies from 
11% to 6 inches ; the main turrets are 9% inches and 
the smaller turrets and casemates 6 inches thick. The 
vessels are driven by triple screws, steam being supplied 
by a combination of cylindrical and Thornycroft boilers. 
The speed is to be 18 knots. Altogether we must con- 
fess to a strong liking for these vessels. Their tremen- 
dous rapid-fire batteries, the unusual end-on fire, the 
wide separation of their guns, their admirable protec- 
tion, and the great height at which the guns are carried 
should render them exceedingly eflBcient ships, if well 
handled. 

The weak feature is the unprotected bases of the case- 
mates and turrets. In this respect the " Brandenburg" 
would be at a great disadvantage in a stand-up fight 
with our own "Maine" or the British "Magnificent." 
But one cannot have everything, particularly in a 
battleship. 

In the class of " battleships from ten to twenty years 
old" (see table) Germany possesses one ship, the " Olden- 
burg," launched in 1884, of 5,200 tons, 13'5 knots, 13-inch 
belt, and carrying eight 9'4-inch guns within a central 
redoubt of 8-inch armor. 

The class of " battleships old and refitted " includes 
nine ships of between 6.770 and 9,757 tons, most of 
which have been reconstructed and rearmed and trans- 
formed into useful fighting ships. Our readers who 
follow closely the progress of naval affairs will re- 
member that this is the policy which Lord Charles 
Beresford so strongly recommends in connection with 
the many old broadside battleships built some thirty 
years ago and armed with muzzle-loading guns, which 
still remain on the active list of the British navy, and 
we think that Germany has shown good judgment in 
carrying out the change on her early ships. The most 
notable instance of this change is the thirty-one year 
old " Koenig Wilhelm," of which we present an illus- 
tration. Originally she was three masted and fully 
rigged, while her armament consisted of heavy slow- 
firers of an obsolete pattern. Her mizzenmast has 
been removed altogether, the fore and mainmasts have 
been cut down, the yards removed and fighting tops 
fitted. The old guns have been replaced by a numer- 
ous battery of twenty 5'9 inch and twelve 3'4-inch rapid- 
fire guns, while five torpedo dischargers have been fit- 
ted. She carries a 12- inch iron belt and 6 inches of 
armor on the gun positions, while the 3'3-inch guns 
are protected by shields. In her reconstructed state 
she is listed as an armored cruiser ; but, on account of 
her low speed, we have thought best to place her and 
the other reconstructed or rearmed vessels in the 
battleship class. 

The "Kaiser "and " Deutschland," built in 1874, of 
7,531 and 7,319 tons and 14'5 knots speed, are sister ships 
with complete 10-inch belts. They each carry eight 
10'2-inch breech-loading rifles, while the secondary 
battery of the " Kaiser " consists of one 5'9-inch, six 
4'1-iilch, and nine 3'4-inch rapid fire guns, and that of 
the " Deutschland " contains seven 5'9-inch and nine 
3'4-ineh rapid-fire guns, both vessels having the usual 
complement of machine guns. 

The " Preussen " and " Friedrich der Grosse," sister 
ships of 6,770 tons and 14 knots speed, were built in 
1873-74. They have been relieved of their top and 
top-gallant masts and yards and their batteries have 
been modernized by the addition of ten 3'4inch rapid- 
fire guns and several machine and light guns. They 
are protected by a complete belt of 9-inch armor, and 
the main battery of four 10'2-ineh Krupp guns is carried 
in two 8-inch turrets within a central redoubt. 

The four second-class battleships of the " Sachsen" 
class, the "Sachsen," "Baden," " Bayern," and 
" WUrttemberg," were built between 1877 and 1890. 
They are of 7,441 tons displacement and 14 knots 
speed. They are protected by a short belt of 15%-inch 
armor, which only covers a little more than a third of 
the length amidships, although there is a continuous 3- 
inch protective deck. The belt, however, extends to 
the level of the main deck and, in conjunction with 
transverse bulkheads, forms a big rectangular redoubt. 
At the after end of this structure a smaller rectangular 
redoubt rises to the level of the superstructure deck, 
and at each corner of the redoubt is mounted a 10'2- 
inch Krupp gun. Two other guns of the same caliber 
are carried at the forward end of the redoubt, within a 
pear-shaped barbette. Eight 3'4-inch guns are carried 
upon a boat deck above the after redoubt. The ships 
of this class were reconstructed and refitted in 1896. 

Coast Defense Vessels.— Germany has nineteen 
of this class all told, eleven of the early " Wespe" class, 
1876 to 1881; and eight of the "Siegfried" class, 1890 
to 1895. The " Wespe" class have already been de- 
scribed. Although they are of only 1,109 tons displace- 
ment, they mount a 12-inch gun forward in an 8-inch 
barbette, two 3'4-inch rapid firers aft, and have a 
continuous belt of 8-inch armor. They also carry two 
torpedo discharge tubes. 

In the " Siegfried" and her cfass the German navy 
possesses some excellent coast defease vessels, of a de- 
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sign which we could wish to see substituted for our 
own monitors. They have a serviceable speed of 16 
knots, a freeboard of 18 feet, three 9'4-inch guns, of 
which the forward pair have a command of 24 feet ; 
they have a secondary battery of eight 3'4-inch rapid- 
fire guns and they carry four torpedo tubes. While 
the moderate draft of 17 feet 9 inches would en- 
able them to enter any harbors, they could at any 
time join in a fleet action on the high seas. 
All this is secured on a displacement of 3,500 tons. 
If three 10-inch guns in two barbette turrets were 
substituted for the three 9'4-inch, the displacetcent 
being raised to 4,000 tons, these ships would be ideal 
coast defenders, and infinitely superior to the obsolete 
monitors which we are now engaged in constructing. 

Armored Cruisers. — Germany had only one ar- 
mored cruiser, the " Fuerst Bismarck," constructing 
at the opening of the year, though a sister ship, the 
"Prinz Adalbert," has since, we believe, been com- 
menced. As will be .seen from the diagram on page 
250, the armament will be made up of the same cali- 
ber of guns as that of the new battleships, and she 
will be almost as well protected, the deck being the 
same, and the vertical and turret armor only from 2 to 
4 inches less in thickness. The particulars are as fol- 
lows: Displacement, 10,650 tons; speed, 19 knots; normal 
coal supply, 1,000 tons; armament, four 9'4-inch rapid- 
fire, twelve 5'9-inch rapid-fire, ten 3'4-inch rapid-fire, ten 
1 '4-inch and eight machine guns, six torpedo tubes (five 
submerged). The complement will be 565 men. The 
ship is remarkable for the abnormally high freeboard 
forward and the lofty command of the guns, and she 
should prove to be a most effective fighter, although 
her speed, in view of the fact that the latest English 
and French armored cruisers are to steam 23 knots, is 
very low. 

Protected Cruisers.— The largest and fastest of 
the protected cruisers is the " Kaiserin Augusta," 
familiar to many Americans because of her presence at 
the Columbian Naval Review at New York. She is 
the longest vessel in the navy and her horse power ex- 
ceeds that of any other vessel. Her trial speed was 
22'5 knots, and in this respect she is likely to remain 
for a time the crack ship of any fleet to which she may 
belong. The main armament of twelve 5'9-inch rapid- 
fire guns is carried in sponsons on the main deck, and 
the eight 3'4 inch rapid-firers are carried partly on the 
spar deck and partly on the main deck. The protective 
deck has a maximum thickness of 3 inches. The 
practice of placing all of the main battery on one deck 
exposes it to disablement by a raking fire, and, as we 
shall show, the fault has been remedied in the later 
cruisers of the " Hertha" class. 

We also illustrate the "Gefion," launched in 1893, a 
slightly smaller vessel than the sister ships "Irene" 
and " Prinzess Wilhelm," which were launched six 
years earlier. The particulars of the "Gefion" are 
given under the cut of the vessel. The " Irene " car- 
ries four 5'9-inch and eight 4'1-inch rapid-fire guns and 
fourteen smaller guns. Her speed is 19'8 knots. This 
vessel is specially interesting as having figured promi- 
nently in the press dispatches from Manila during the 
recent Spanish war. 

There are also completed or building the five effective 
vessels of the "Hertha" class. It will be noticed from 
the diagrams that, within the limits of their class, they 
have the same characteristics as the new armored 
cruisers ; lofty freeboard, high command for the guns, 
wide distribution of the gun positions, and a complete 
rapid-fire armament carried in turrets and casemates. 
These ships compare favorably with any ships of their 
class in the world, and in the ratio of total gun-fire per 
minute to displacement they are only surpassed by 
some of the Armstrong boats built for South American 
republics. There are also constructing or built three 
other cruisers of 15 knots speed and over : Cruiser 
" G," 2,650 tons, 19'5 knots speed, and the sister ships 
"Greif"and "Hela," 2,000 tons and 23 and 20 knots 
speed respectively. 

Cruisers and Small Gunboats.— The vessels of 
this class, twenty-two in all, call for no special notice. 
There are six of about 1,700 tons and 16'5 knots ; four of 
about 1.350 tons and 16 knots ; two are of 1,120 tons and 
13'5 knots ; one boat, the " Wacht," is of 1,250 tons and 
19'6 knots ; while the smallest gunboats are of about 900 
tons, with speeds ranging from 12 to 21 knots according 
to the date of their launch. The vessels in this class 
are chiefiy armed with the 4'1-inch and 3 4-inch rapid- 
fire guns. 

Of the personnel of the German navy nothing is 
known beyond the fact that it is possessed of the phys- 
ique and distinguished by the strict discipline which 
marks the fighting forces of Germany whether ashore 
or afioat. The German navy has seen next to no 
fighting in the half century of its existence ; but, judg- 
ing from the fighting record of the army, there is every 
reason to expect that the German sailors will, in con- 
flict, do justice to the excellent fighting ships of which 
the modern navy is composed. 



The projected removal of the famous Ponte Vecchio 
of Florence has raised such a storm that its safety is 
dbabtless insured for many years to come. 
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SOME PACIFIC CEFHAL0F0D8. 

BY PROF. C. F. HOLDSR, PASADENA, CAL. 

The deep channel of Santa Catalina, off the island 
of that name, is in the mythology of local fishermen 
the home of a school of gigantic fish which occasionally 
are seen disporting at the surface. These huge forms 
have not as yet been observed by scientific men, but 
that squids of large size abound, s-quids twelve or more 
feet in length, is well known. This was first made 
public by the presence of a school in the deep fjord-like 
harbor of Santa Catalina. There were but fifteen or 
twenty, but they came rushing into the quiet bay fol- 
lowed by a large school of jewfish, the latter weighing 
from one hundred and fifty to three hundred and fifty 
pounds. The squids soon ran into shallow water, 
where the Portuguese fishermen surrounded them 
with a seine. The squids ranged from ten to fit teen 
feet in length, and the entire catch, it 
was estimated, weighed eight or ten 
thousand pounds. 

As they came in in the net they pre- 
sented an extraordinary spectacle, spout- 
ing water and ink from their funnels, 
their broad bodies flushing and paling, 
changing color like chameleons, while 
the sucker-armed tentacles darted this 
way and that like so many fingers. The 
eyes were very large, jet black and star- 
ing. The amount of ink that can be 
thrown out by these animals was well 
illustrated here, as the water was black- 
ened for yards about. 

The writer recently observed the in- 
shore rush of a school of squids on the 
southeast coast of the island mentioned. 
The animals weighed about thirty pounds each and 
were five or six feet in length. A school had un- 
doubtedly been charged by some predaceous fishes, 
and in their efforts to escape they had been driven upon 
the rocks and so injured, either by contact or the at- 
tack of the fishes, that they were nearly all destroyed. 
The great bodies were strewn over the bottom for over 
one hundred square feet. But one squid was perfect, 
showing the two long tentacles and the eight short 
ones complete. 

A dissection of the animal developed many of its in- 
teresting, indeed remarkable features. The so-called 
pen was nearly two feet in length in some instances, a 
beautiful object, p.n almost exact imitation of a pen. 
The ink bag was next examined, the delicate sac hold- 
ing one or two tablespoon fuls of thick black ink, once 
the sepia of commerce. This remarkable pigment is 
the chief protection of the squid. When closely fol- 
lowed, the animal, by muscular effort, forces the ink 
into the siphon from which, 
mixed with the water, it is 
ejected, distributing itself in a 
cloud that easily confuses the 
follower and under cover of 
which the squid escapes. The 
force with which this ink can 
be ejected from the siphon can 
be judged from the fact that 
upon one occasion the writer's 
boatman when leaning over the 
water was struck full in the face 
at a distance of three feet by 
the stream. In experimenting 
with the octopus, it was found 
that when seized it immediately 
•ejected its ink, but did not con- 
tinue it when held. When 
thrown over it swam rapidly 
to the bottom, ejecting a stream 
of ink that formed a black spiral 
train like the smoke behind a 
mimic train of cars. 

In the large squids which ran 
ashore an interesting feature 
was the fact that their food was 
found to be sea weed, small 
pieces of fulva ground up, nipped 
off by the beak. The latter was 
as large as that of a parrot, a 
remarkable organ, in color and 
shape calling to mind the beak 

of a parrot, though in the squid the lower bill pro- 
jects above the upper. 

In swimming the squids move tail first, impelled by 
the stream of water they force from their siphon. In 
this manner many dash into schools of fish with the 
velocity of light, the long arms seizing a fish, which is 
soon drawn against the parrot-like beak and the ver- 
tebra severed. The common squid of Santa Catalina 
is, so far as known, an algae eater. The octopus 
found here has a radial spread of fourteen feet and is a 
powerful creature, requiring the full strength of a 
strong man to dislodge. 

One of the most interesting of the squids found at 
the island is the Cranchia. In specimens observed by 
the writer the body was large in proportion to the 
bead, being four inches in length and three in diame- 
ter, and covered with minute tubercles or projections. 



The head was very small, and the tentacles short. It 
is rarely seen and must, being a slow swimmer, fall a 
victim to the predatory fishes which abound in these 
waters. Cranchia is a most interesting form on account 
of its phosphorescence, gleams of light playing over its 
body at night, making it one of the most interesting of 
the light-givers of the sea. 



Patent Protection In Onr flevr Colonies. 

The following is published for the information and 
guidance of all concerned : 

In territory subject to military government by the 
military forces of the United States, owners of patents, 
including design patents, which have been issued or 
which may hereafter be issued, and owners of trade 
marks, prints, and labels, duly registered in the United 




FEN OF SQITID NEABLY TWO FEET LONG. 

States Patent OfHce under the laws of the United 
States relating to the grant of patents and to the regis- 
tration of trade (narks, prints, and labels, shall receive 
the protection accorded them in the United States 
under said laws ; and an infringement of the rights 
secured by lawful issue of a patent or by registration 
of a trade mark, print, or label, shall subject the per- 
son or party guilty of such infringement to the liabili- 
ties created and imposed by the laws of the United 
States relating to said matters : 

Provided, That a duly certified copy of the patent 
or of the certificate of registration of the trade mark, 
print, or label, shall be filed in the office of the Gov- 
ernor-General of the island wherein such protection is 
desired ; and. 

Provided, further, That the rights of property in 
patents and trade marks secured in the islands of 
Cuba, Porto Rico, the Philippines, and other ceded 
territory, to persons under the Spanish laws, shall be 



in a gramme of earth. Inoculated on a porpoise, they 
produced after two days Ihe characteristic symptoms 
of tetanus attending wounds. — Technische Notizen. 

♦ « • I *■ 

Struggles of a Book Against Taxation. 
In June, 1833, the late Charles Knight began the 
publication of the Penny Cyclopedia in numbers and 
monthly parts. At the time it was issued there was 
nothing of the kind in the English language, and the 
value and importance of the book was very great, and 
we must regard Charles Knight as the father of 
modern cheap literature, on account of this and other 
business ventures. The attitude of the British govern- 
ment at that time toward literature certainly did not 
tend to the multiplication of works. The Cyclopedia 
was begun in 18.S8 and was completed in 1846, and the 
result to the originator was a loss of $150,000, and this 
loss was practically caused by the exces- 
sive taxation of the British government, 
and the story of its publication is inter- 
esting now, as showing how printed mat- 
ter was discriminated against in those 
days. The quantity of paper required 
to produce a single copy, which con- 
tained 15,764 pages, was two reams, which 
weighed 35 pounds. At the time of its 
commencement an excise duty of 6 cents 
per pound was collected on all paper. Of 
the entire edition, 80,000 reams paid this 
duty, which amounted to about $42,000, 
and the remaining 80,000 reams paid a 
reduced duty of 8 cents per pound, which 
amounted to $32,000, so that the total 
duty was not far from $75,000. In addi- 
tion, a duty was charged on the mill- 
boards employed in binding the volumes and on the 
wrappers for the monthly parts, so that with interest 
and various losses caused by stocks on hand at the 
time the paper duty was reduced, the total amount of 
duty paid on the work was between $150,000 and 
$160,000, and the loss to the publisher was just about 
the same amount. 




TIio Building Edition for April. 

The Scientific Ambbican Building Edition for 
April is tilled with interesting matter. A model cot- 
tage at Homewood, Long Island, is selected for the 
colored cover. The other illustrations show houses in 
various parts of the country and are fine examples of 
what architects are doing to-day for suburban resi- 
dences. The " Castle of Vincigliata," near Florence, is 
illustrated and described. This castle has been most 
carefully restored to its pristine state and is one of the 
most remarkable fortresses of the feudal lord in exist- 
ence. There are also several 
pages of most interesting read- 
ing matter. 



TYFE OF SQUID TAKEN IN THE FACIFIC. 

respected in said territory, the same as if such laws 
were in full force and effect. G. D. Meiklejohn, 

Acting Secretary of War. 
War Department, Washington, April 11, 1899. 



Tbe Current Supplement. 

The current Supplement, No. 
1216, contains very important ar- 
ticles, notably " Acoma and the 
Enchanted Mesa," a most inter- 
esting article by Mr. G. Whar- 
ton James, illustrated by orifriii- 
al photographs. "Trade Sug- 
gestions from United States Con- 
suls " are twelve in number. The 
"Index to Consular Reports," a 
new feature, is also in evidence. 
" The Samoan Islands" are very 
much in the public eye at the 
present time, and the article on 
the subject is illustrated by eight 
engravings. "Porto Rico, the 
Land and the People," by Dr. 
William Hayes Ward, is also a 
most interesting and timely arti- 
cle. " Arithmetic Among the 
Ancient Egyptians," " Liquid 
Fuel," and " The Logical Ar- 
rangement of the Motive Power 
of Battleships," by Engineer-in- 
Chief George W. Melville, U. S. 
N., are important articles on 
the various subjects. The usual 



notes and selected formulae are also given. 



Contents. 

(Illustrated articles are marked with an asterisk.! 



The extremely great tenacity of life possessed by mi- 
cro-organisms is demonstrated by the following ex- 
periments of the French savant M. Miquel : 

He took from a public park a sample of earth, dried 
it for two days at a temperature of 80° C. and pow- 
dered it. The earth thus obtained he filled into ster- 
ilized glass vessels, which were sealed and kept in a 
place not reached by the light. The freshly dug out 
soil contained 6,500,000 bacteria per gramme which 
were reduced to 8,900.000 by the pulverizing and drying. 
After sixteen years the glass tubes were opened and 
there were still found to be 3,580,000 micro-organisms 
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RECENTLY PATENTED INVENTIONS. 
As;rlcnltural Implements. 

MOWKU-GUARD.— John C. Prout, Jr., Ogden, 
Utah. This invention provides a cap for mower-guards 
which can be ueed to restore a broken guard to its orig- 
inal shape, and which is so constructed that it can be 
sprung upon the guard and carried thereby without in- 
terfering with the action of the cutter-bar. The cap con- 
sists essentially of a body-portion conforming with the 
shape of the guard-finger, and a table projecting rear- 
wardly from the body-portion, which is adapted to fill 
the position of a broken guard-section. 



ITIechanleal Devices^ 

KNITTING-MACHINE. — George W. Ruth, Nor- 
ristown, Penn. The inventor has devised a striping and 
splicing attachment for circular-ribbed-knitting ma- 
chines, whereby an extra thickness of fabric is secured 
at any desired point, as, for example, half way around 
the knee of a stocking or around the heel. The attach- 
ment provided for this purpose breaks the splicing-yarn 
at the proper time, the break occurring near tlie hole 
through which the main yarn is fed, so that the end of 
the spllcing-yam may be readily taken up. 



Railway-A ppliances. 

VALVE FOR AIR-BRAKE SYSTEMS.— William 
Palmer, Jr., Rincon. Territory of New Mexico. It is 
the purpose of this invention to provide means whereby 
the auxiliary reservoir can be recharged without the 
release of the brakes when descending heavy grades. 
These means consist of a retaining valve, which coacts 
with the chamber of an air-holder, which automatically 
closes by reduction of pressure in the train-pipe, and 
whio. opens only when th • pressure is restored to the 
same degree as in the chamber. By placing the engi- 
neer's brake-valve in release position and admitting the 
excess pressure to the train-pipe, the air-holder chamber 
will be charged to a higher pressure than that normally 
carried in the train-pipe when the brake-valve is in run- 
ning position; and the auxiliary reservoir can be re- 
cliarged without releasing the brakes, merely by placing 
I'm brake-valve in running position. 

miscellaneous Inventions. 

STOCK-RACK FOR PLATFORM-SCALES.— Sam- 
uel J. Rice, Scotch Grove, Iowa. The platform- 
scales are provided with a stock-rack, the sides of which 
are adapted to be connected by a cross-bar hinged to 
one side and hooked to the other. On the sides of the 
rack, end gates are hung adapted to swing inwardly and 
fold on the corresponding side. Each of the posts of 
the rack is pivoted at its lower end so as to permit the 
sides to be swung outwardly when especially large loads 
are to be weighed. 

CARBON-BRUSH HOLDER.-Renwick E. Crock- 
ett, Michigan City, Ind. The object of the invention 
is to construct the carbon-brush holder so that the brush 
can be entirely removed for inspection or raised from the 
surface of the commutator without altering the tension 
upon the brush. Within the body of the holder, a brush- 
casing is arranged to slide. A tension device is connected 
with the brush-casing and acts in the direction in which 
the casing is adapted to slide. The tension device is 
mounted to hold the brush-casing elevated or away 
from the Hurface adapted for engagement with the 
brush. 

FOLDING SUPPORT OR HOLDER FOR ARTISTS' 
TABLETS. — William C. Shimoneck, Washingt(m, 
D. C. This device is adapted for use in the field or where 
a table or desk is not available. The body of the tablet- 
holder is composed of leather, canvas, or other pliable 
material, held stretched by means of a collapsible frame 
formed of light metal bars which are detachable from 
one another in such a manner that the body of the tablet 
may be left free to be folded or rolled into compact form 
Bt that, together with the detachable frame-por ion, 
it may be packed in a case for convenience of handling 
or of transportation. 

ELEVATOR-DREDGE. -William S. Russell, Tol- 
edo, Ohio. This invention is concerned chiefly with the 
upper tumbler and chaia of buckets used to raise the 
material from below the dredge and discharge it into a 
hopper. The tumbler has flat polygonal faces, with flat 
projecting blocks on the faces, and curved seats at the 
angles between the faces. Detachable wearing-plates are 
provided, having flat faces fitting the fiat faces of the 
tumbler-blocks, and curved overlapping ends fitting into 
and locking against the curved seats of the tumbler, 
and adapted to receive the recesses and hubs of the 
buckets and links. 

THILL-COUPLING.-Edward F. Colvin, Milton, 
Penn. Secm-ed to the thill-iron is a pivot-bolt having a 
polygonal head. A clip having jaws provided with 
internal sockets is adapted to receive the ends of 
the bolt. One of theee sockets has a rearward extension 
to receive thebolt-headaudpreventaccidental detachment 
thereof. A spring is arranged in the rear of the sockets. 
A cam or curved projection on the thill-iron head works 
in contact with thesprlng wh'n the thill-iron is elevated 
and is free from or out of contact therewith when the 
thill-iron is lowered. 

FOCUSING ATTACHMENT FOR CAMERAS.— 
Laird H. Wallace, Ogden, Utah. It is the object of 
this invention to provide means whereby the devices 
used in focusing on the ground glaSB of a camera are ren- 
dered more compact. The inventor secures this com- 
pact arrangement by furnishing a lens in the sieht- 
opening of the hood, through which the iraa^re is viewed 
by the photographer. This is advantageous because it 
p'jrmits the eye to be brought closer to the object, and 
so enables a hood of less length to be used than would 
otherwise be possible. 

3 [PHON-FILTER. -Joseph G. Sitton, Seneca, 
Mo. The filter consists of a filtering-block formed of 
porous material, preferably a natural stone, known as 
*' Missouri tripoli." This block has intersecting pas- 
saze-ways bored therein, the outer ends of the passage- 
ways being closed by a pine of cement, and the discharge- 
ends t)eing all in communication with a specially-con- 
structed outlet-tube tightly cemented into the block. 
When immersed the block becomes saturated with water 
by capillary absorption until the central chambers are 



filled. The siphon outlet-tube then causes a continuous 
filtration therethrough. 

SCRAPER.- Charles M. McMullen, Rock Glen, 
N. Y. To provide a scraper for use on the heating-pipes 
of brine tanks for removing salt-scale, is the object of 
the present invention. The scraper comprises a mov- 
able carriage which supports standards having elong- 
ated slots. Scraper-saddles are provided, shaped to fit 
the external surface of the pipes ; and rods are con- 
nected with the saddles and loosely engage the elongated 
slots in the standards, whereby, when the carriage is 
moved, the scraper-saddles are tipped to bring the for- 
ward edges of the saddles into contact with the external 
surface of the pipes. 

CONDUIT-THREADER. — Fredrick A. Pooler, 
Los Angeles, Cal, This inventor has devised improved 
means for drawing wire rods, cables, and the like through 
a conduit. The invention embodies a novel form of 
creeper or threader-rod having gripper-devices for pre- 
venting back movement, and a pair of operating cords 
adapted, when alternately drawn backward, first to cause 
the crawler-block to travel toward the head of the thread- 
er-rod and then to pull the crawler-block into gripping- 
engagement with the conduit wall, and at the same time 
to shoot the threader-rod forward, such movement being 
continued step by step until the head of the rod projects 
beyond the forward end of the conduit-section with 
which access may be had. 

THILL-COUPLING.— John C. Bowers, Brooklyn, 
New York city. An axle-clip having a bearing is includ- 
ed in the construction of this coupling, which clip holds 
a coupling pin. The eye of a thill-iron engages the coup- 
ling-pin, and from the ends of the coupling-pin links are 
hung. A spring is held by the clip and is capable of en- 
gaging the eye of the thill-iron to hold it in place, A 
bell crank lever is fulcrumeci between the links and 
presses the spring to hold it in engagement with the eye 
of the thill-iron. While the device is in use the coup- 
ling-pin or bolt is securely locked in position, but can 
be readily locked or unlocked for removal when chang- 
ing from a shaft to a pole. 

SUSPENDER-END. —William Bloomberg, Man- 
hattan, New York city. The suspender-end is composed 
of buttonhole-tabs connected by a neck. Two clasp- 
supporting straps are formed integrally with the tabs and 
neck. A clasp is secured to and unites the lower ends of 
the straps, the two clasp-eupporting straps extending 
from the main part at points at each side of the center of 
the neck and at an angle thereto. The suspender-end is 
simple, strong, and durable in construction. 

WAISTBAND FOR TROUSERS. -Max Wald, 
Manhattan, New York city. This waistband for boys' 
knee-breeches is formed of a single blank of cloth, fold- 
ed to form a Hning, the lower end of which continues to 
an upwardly-extending folded member, terminating in a 
downwardly-extending member, both members forming 
a fold for connecting the lower edge of the lining with 
the lower edge of the button-flap extending in front of 
the lining. Elastic pieces are stitched in alinement with 
some of the button-holes. When a strain is exerted on 
the button-flap, the elastic pieces take up the strain. 

FILTER.— Edgar L. Stream, New Orleans, La. The 
filter comprises a tank, a tubular shaft mounted in the 
tank, and disks on the shaft. A face or periphery of 
perforated material is provided for the disks, and an 
endless apron of filter material has its edges engaging 
the disks. A rotary brush engages the apron within the 
tank. When the filtering material becomes clogged, the 
liquid in the tank will rise to the level of the brash ; the 
liquid will filter through the apron and run out throueh 
the tubular shaft. The brush will clean the apron of 
sediment before it passes into the liquid to be filtered. 

TORCH-BURNER.- William A. Nicholas and Gus- 
TAVE BuRBHARDT, Chicago, 111. The torch-burner of 
these inventors is of the type used for brazing bicycle- 
frames, and is designed to be used t)y jewelers and elec- 
tricians as well as bicycle-manufacturers. In a casing 
open at both ends, an open-ended perforated nozzle is 
centrally situated. A perforated flange ngidly supports 
and centers the nozzle. A tubular interrupter or spread- 
er is arranged in front of and in alinement with the noz- 
zle and serves to break up the two divided currents 
which emerge from the perforations of the nozzle and 
from the nozzle itself. 

DOOR-CHECK. —John Speirs, Jersey City, N. J. 
The invention seeks to provide a lock for a door, so con- 
structed that the door may be held partially open for the 
purpose of ventilation or for the purpose of enabling one 
to see a person who is demanding entrance. The lock is 
operated entirely from within, and when set merely to 
provide ventilation, it will not be possible to force the 
door sufficiently to effect an entrance, or to tamper with 
the lock from the outside. 

ACETYLENE GAS GENERAT0R.-Jame8 W. Kin- 
iRY, Beloit, Kans. This apparatus comprises a genera- 
tor, a cooling- chamber, and a gasometer. The gas form- 
ed in the generator paeses into the cooling-chamber, and 
then into the gasometer. A water supply pipe connects 
the codUng-chamber with the generator, and is provided 
with a valve controlled by the rise and fall of the gas- 
ometer, so as to regulate the supply of gas automatically. 



MONTTMENT.— Edwin O. Townsend, Manhattan, 
New York city. The monument provided by this de- 
sign consists of a massive base upon which there stands 
a polished block of stone ornamented by moldings and 
carvings. 

CARPET.— Eugene A. Crowe, Brooklyn, New York 
city. Upon the carpet there is represented a shield em- 
blazoned with an ax and a mallet, the handles of which 
are crossed. Foliate sprays, a horn of plenty, a pair of 
scales, and a vase complete the design. 

Note,- Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 



Designs, 

GA.ME-BOARD.— Paul R. G. Sj8str6m, Westfield, 
N. J. The leading feature of this design consists of a 
base, upon which is a rectangle formed in double lines 
terminating in disks at the comers, and also having disks 
intermediate of the comers. Within the rectangle men- 
tioned, other rectangles are variously disposed, in the 
lines of which, disks are arranged. Outside of the rect- 
angles are other figures also terminating in disks. The 
game constitutes a kind of maze puzzle and is played by 
means of checkers. 

TRACE-CARRIER. -Frank G. Engberg, Kindred, 
N. D. The carrier c^n8iste of an elongated loop having 
at one end a neck which is forked and return-bent, so ae 
to form double hooks. 

PIPE-COUPLING. - Jere J. Hanrahan, Brooklyn, 
New York city. The coupling- section is screw-threaded 
at both ends. At light angles to the body of the section, 
a cylindrical portion is secured, which is provided with a 
projecting perforated ear. The coupling is more com- 
pact than that ordinarily employed and consequently 
presents a neater appearance. 



NEW BOOKS, ETC. 

How TO Gain Admission to Annapo- 
lis, West Point, or the School- 
ship St. Mary's. New York : S. A. 
Nelson, 16 Park Place. 1898. Price 
50 and 75 cents. 

We have often been asked questions as to how ad- 
mission may be gained to the army and navy or to the 
professional schools which tum out oftlcers for the two 
services. The little volume before us is adapted to give 
precisely information of this class, and, so . far as we 
know, the field which it covers is a hew one. Of course, 
a candidate for admission to either school can obtain in- 
formation by addressing the War and Navy Depart- 
ment£, but there are many things which a candidate 
would like to know in relation to them which cannot be 
readily obtained, and this volume is intended to give ex- 
actly this information. There is also a list of the lead- 
ing military schools and colleges in the United States. 

Text-Book of Physics. Sound. By 
J. H. Poynting and J. J. Thomson. 
London: Charles Griffin & Company. 
Philadelphia: J. B. Lippincott Com- 
pany. 1899. 8vo. Pp. 163. 85 fig- 
ures. Price $3. 
The present volume deals entirely with sound. The 
text-book is intended chiefly for the use of the students 
who lay most stress on the study of the experimental 
part of physics and who have not reached the stage at 
which the reading of advanced treatises on various sub- 
jects is desirable. It will serve admirably as an intro- 
duction to Helmholtz's great work entitled " The Sensa- 
tion of Tone," which deals chiefly with the physiologi- 
cal aspect of sound, and to Lord Rayleigh's "Theory of 
Sound," at once the most systematic, original, and com- 
plete work on the subject. The present volume is none 
too free from mathematics, but at the same time can un- 
doubtedly be mastered even by those who have Uttle 
mathematical training. The authors are both well- 
known physicists, and anything which emanates from 
their pens is sure to be of value. 

English Cathedrals. By Francis 
Bond. London : George Newnes, 
Limited. Philadelphia : J. B. Lip- 
pincott Company. 1899. 16mo. Pp. 
314. Price |2. 

There are already a number of excellent books upon 
cathedrals, including Mrs. Van Rensselaer^s and BelPs 
Cathedral Series, to say nothing of the older works. 
There are also several volumes which bear the name of 
great church dignitaries, which might just as well not 
have been written, as they are confused and abound 
with errors and solecisms. The present volume is of an 
entirely diflferent nature, and will he warmly welcomed 
by the student of cathedrals, notwithstanding the fact 
that the literature on the subject is already large. The 
volume takes up the architectural aspect particularly by 
what might be termed the " biographical " method, and 
this is what is so much needed by so many students. 
The text is most valuable. It is clear and scholarly, and 
the illustrations, while reproduced on a very small scale, 
still serve to elucidate the text. The book would be of 
great value if taken with the tourist into the cathedral 
towns. The author will not spare the visitor's legs, but 
no one can see a cathedral without considerable march- 
ing and countermarching. 

The Shipping World Year Book. A 
Desk Manual of Trade, Commerce, 
and Navip:ation. Edited by Evan 
Rowland Jones. London : Shippinpj 
World Office. 1899. 16mo. Pp. 1140. 
Price $2. 
The annual year book published by The Shipping 
World is one of great importance to all who are in any 
way interested either in ocean transportation or in dis- 
patching goods of any kind. It is filled with valuable 
information, such as the tariffs of all countries, a port 
directory giving particulars of all British and foreign 
ports, the rates for pilotage and towage, the dimensions 
of harbors, dry docks, etc. There are also many tables 
of distances, etc., which are very important for seamen. 
There is no question that this little book is at the head 
of its class. 

Commer-^ial Management of English 
Works. By Francis G. Burton. Man- 
chester, England : The Mechanical 
Enprineer. 1899. Pp. 310. 8vo. 
Price $5. 

The volume before us goes into the organization of 
commercial establishments, such as engineering works. 
It defines the duties of the various offices, and shows 
how they should be performed in an economical manner. 
Various methods of keeping books, stock, drawings, etc., 
are also entered into. There is little question that many 
large concerns could adopt the methods advocated by 
Mr. Burton with good results. Of course, the present 
volume is specially intended for use in Great Britain, but 
at the same time the methods given would prove of value 
in this country. 

How TO Prepare for a Civil Service 
Examination. With Recent Ques- 
tions and Answers. Hy Francis E. 
Leupp. New York : Hvnes & Noble. 
1899. 12mo. Pp. 547. 'Price |2. 

The government of the United States is a good em- 
ployer to those who do not possess the inclination or 
means for entering Into profeesiooal life or into Inde- 



pendent money-making adventures. Civil Service has 
been used by many young men and women as a path to 
a larger field of effort in private life. To those who 
wish to fit themselves for civil service examinations 
many problems are presented, and it is to aid in solv- 
ing these problems that the present volume has been 
prepared. The examinations are eminently of a practi- 
cal character, and much time and energy may be saved 
by a perusal of the book before us, as any candidate 
may learn from it just what is necessary and what is nn- 
neceesary in brushing up his studies. Advice is given as 
to the chances of making one^s way into the civil 
service and of staying there. The book is admirably 
arranged, and cannot but prove of the greatest possible 
value to every candidate. 

Chemical and Metallurgical Hand- 
book FOR THE Use of Chemists, 
Metallurgists, and Mining Engi- 
neers. Second Edition. Hy J. H. 
Cremer and G. A. Bicknell. Cleve- 
land, O. : Published by the Author. 
Pocket book form, leather, gilt. Pp. 
337. Price $3. 
Chemical literature is probably the most extensive of 
any science, with the exception of possibly electricity, 
yet the number of practical works is astonishingly small, 
and for this reason we welcome works like the present, 
which give chemists and those in need of chemical in- 
formation exactly what is needed without going into 
theory. After atomic weights the reactions of metallic 
salts are given in a particularly concise form; then come 
tables showing the molecular weight, specific gravity, 
melting point, boiling point, and solubility of the princi- 
pal inorganic compounds. Then come the laws of chem- 
istry, percentages of alcohol, specific gravity of sulphuric, 
nitric and hydrochloric acids. Then follow methods for 
the analysis of iron ore, pig iron, steel, coal, coke, etc. 
This is followed by various tables which are specially 
useful to the metallurgist. 

Salva-Webster. An English-Spanish 
and Spanish-English Dictionary. 
Compiled by J. Gomez, Ph.D. Edited 
by F. M. de Rivas. Chicago : Laird & 
Lee. 1899. Pp. 382. 24mo. Double 
Index. Price 40 and 75 cents and $1. 

A small Spanish dictionary handy for the desk was 
never more acceptable than at the present time, now 
that we have extensive colonies where Spanish is spoken. 
The dictionary itself is a model one for its size, and it is 
one of the modem wonders of book-making that a 
double-indexed dictionary, of this size, substantially 
bound, can b:; sold for such a small sum. It is admira- 
bly adapted for the use of those who occasionally receive 
Spanish commercial letters. 

With Sampson Through THE War. Bv 
W. A. M. Goode. With Contributed 
Chapters by Rear-Admiral Sampson, 
U. S. N., Captain R. D. Evans, U. 
S. N., Commodore C. C. Todd, U. 
S. N. New York: Doubledav & 
McClure Company. 1899. Pp. 307. 
Illustrated. Price $2.50. 

The volume before us is an important contribution to 
the literature of the Spanish-American war, a literature 
which is already appalling in size. The book is an account 
of the naval operations of the North Atlantic squadron 
during the Spanish-American war of 1898, and was written 
by a correspondent of the Associated Press. The book 
may fairly be said to be the authoritative work of the 
North Atlantic sqnadron during the Spanish-American 
war, and it contains a true history of the famous Santiago 
fight, besides clearing up many mooted points. It is ad- 
mirably written aud is well calculated to give an excel- 
lent idea of the causes which led up to war and the war 
itself. 

Roentgen Rats. Memoirs. By 
Roentgen, G. G. Stokes and J. J. 
Thomson. Translated and edited by 
Geortre H. Barker. New York: Har 
per Brothers. 1899. Pp. 76. 12mo. 

The volume before us is one of the series which 
the publishers are issuing, entitled Hurpers' Scientific 
Memoirs. We have already reviewed two previous 
volumes which presented classic papers; we now come 
to equally important papers which are of comparatively 
recent date. The original communication of Prof. 
Roentgen will probably always be one of the great classics 
of physics, and it is gratifying to have the papers admira- 
bly translated by a physicist of repute and published in 
a worthy form. In addition there is Sir G. G. Stokes^ 
" On the Nature of Roentgen Rays " and Prof. J. J. 
Thomson's ** A Theory of the Connection Between 
Cathode and Roentgen Rays." 

Michael Faraday: His Life and 
Work. By Silvanns P. Thompson, 
D.Sc, F.R.S. New York: The 
Macmillan Com pH ti v. 1898. Pp. 
308. 12mo. Price $1.25. 

The Faraday literature is much larger than might be 
supposed. It IS seldom thai a man of science is honored 
by such biographies as have been penned by Dr. Bence 
Jones, Prof. Tyndall, Prof. Clerk Maxwell and Dr. 
Gladstone. Faraday is, however, worth it all, and when 
the final summing up of the scientific history of the cen- 
tury shall be made, Michael Faraday will be in the front 
rank among the little band of men whose pre-eminent 
achievements extended the boundaries of knowledge. 
Faraday is the beau ideal of the man of science, and for 
forty years hip was the living and inspiring voice at the 
Royal Institution, and while there his researches in 
physics laid the foundations of electrical engineering. 
So much for the man and hie relation to his time. At the 
present day probably no one ip better qualified to take 
up the rather difficult task than Prof. Thompson, himself 
a brilliant physicist, and he has acquitted himself admira- 
bly; in fact, hislucid style is well adapted to portray the 
great discoverer and reveal him in his true light. We 
cannot undertake to give even a synopsis of the chap- 
ters, but recommend any one interested either in science, 
electricity, or even biography itself to purchase this book, 
whose cost is not forbidding. The excellent frontispiece 
portrait is marked with the initials 8. P. T. If Prof. 
Thompson really drew the portrait, he deserves additiona' 
thanks. 
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The Modern Theory of Solution. A 
Memoir by Pfeffer, Van't Hoff, 
Arrhenius and Raoul. Translated 
and edited by H. C Jones, Ph.D. 
New York: Harper Brothers. 1899. 
Pp. 133 12a»o. 

The book before up will prove of great value to all 
tboBe who are iuterested in tbeoreticaJ chemistry, and 
the papers which are included in it are of ereat importance 
and the bibliography is very complete. This is also a 
volume of Harpers' Scientific Memoirs, and we are glad 
to note that six other volumes of the eeries are now in 
active preparation. 

Twentieth Century Sketch Book. 

Bv M. H. Avery, Woon&ocket R. 1. 

1898. Price 50 cents. 
This up-to-date method of sketching will doubtless 
prove interesting to many who are anxious to make pro- 
gress in mechanical and geometrical and trigonometrical 
drawing. No drawing-board, T-sqiiare, scale, angles, or 
protractor are required. It is made in two parts, one 
without angle readings and the other with angle read- 
ings. 

The British Navy. By A. Stenzel, 
Captain Imperial German Navy, Re- 
tired. New York : E. P. Dutton & 
Company. London : T. Fisher Un- 
win. 1898. Pp. 327. 4to, Price $5. 

This work, a translation from the German, has a spe- 
cial interest due to the fact that it is an impartial survey 
of the British navy from the standpoint of a trained 
foreign critic. While the general tone of the book is 
distinctly complimentary, Captain Stenzel is at times 
severely critical, and indicates what seem to be the weak 
points both in the material and administration of the 
British navy. The work opens with a historic survey, 
followed by chapters on the Admiralty and its naval 
policy. Then follow a comprehensive description of the 
stations and dockyards, and chapters on the personnel, 
the education and training, and the uniform of the 
navy. This matter will be much of it new to the general 
reader, and not so familiar ae that contained in the 
chapter on material. This last, although it goes over 
well-worked ground, is excellent in its arrangement and 
selection. It commences with the historical development, 
showing excellent photographic views of the last and 
largest of the old 3-deckers, as represented by the ** Duke 
of Wellington," of 131 guns and 6,071 tons. The growth 
of the armorclad ship is traced by diagram, photograph, 
and description from the "Wellington" to the modem 
" Majestic." The illustrations are many and excellent, 
and the work is concluded with a complete table showing 
ulJ thg ships of the navy, with their particulars of size, 
speed, armament, and cruising qualities. 

Handbuch der Telephonie. Nach 
dem Manuscript des Dr. Victor Wiet- 
lisbach- Bearbeitet von Dr. Robert 
Weber. Vienna : A. Hartleben. 1899. 
372 illustrations. Large 8vo. Pp. 
xiv., 368. Price $3. 
The work of the late Dr. Wietlisbach, which lies be- 
fore us, constitutes one uf the most valuable contribu- 
tions to the literature of telephony which has yet ap- 
peared. The eminent position occupied by the author 
as Weiland director of the Swiss telephone service in 
Bern, and his vast technical knowledge, well fitted him 
for the task of producing a handbook which has sur- 
passed anything that has yet appeared in German The 
care bestowed upon every detail of the subject, the 
clearness of the verbal and mathematical explanations, 
and the exbaustiveness with which everything relating to 
the telephone has been discussed, should earn for the 
book a prominent place in the technical library of every 
electrician. 

I'AQANINl'S PHOTOGRAMMETRISCHE IN- 

strumente und Appakatb fur die 
Rekonstruktion photogramme- 

TRISCHER AUFNAHMEN. Von Ppof. 

E. Dolezal. Separat-Abdrufk aus 
Der Mectianiker. Berlin W.: F. and 
M. Harrwitz. 1899. 9 illustrations. 
Price 50 cents. 

In 1855, Prof. Porro, of Milan, made the first attempt 
at applying the camera to geodesy, and thus founded the 
modem science of photogrammetry. Since Porro's time 
savants have endeavored to develop the results obtained 
and to bring this new branch of surveying into more 
general use. Of these men perhaps the most prominent 
is Prof. L. i*. Paganini, Director of the Photographic 
Division of tiie Military Geographical Institute of Flor- 
ence. The little pamphlet which lies before us is a re- 
print of au article which appeared in Der Mecbaniker, 
and gives a history of Paganini^s work and describes in 
detail the various mstruments which he has invented. 
Since Paganini is so closely identified with the develop- 
ment of photogrammetry, it necessarily follows that 
Prof. DolezaPs article contains everything that is now 
known of the science. His pamphlet is therefore to be 
considered as a valuable contribution to the literature of 
geodesy. 

Organic Chemistry of Carbon Com- 
pounds. By Victor von Richter. 
Edited bv Prof. R. AnschUtz. Trans- 
lated by Prof. Edgar F. Smith. Vol. 
I. Chemistry of Aliphatic Series. 
Philadelphia : P. Blakiston's Son & 
Company. 1899. 8vo. Pp. 635, Price 
$3. 
Richter's Organic Chemistry is well known in the 
United Slates as a standard work, which no chemical 
library can do without. The present work is a transla- 
tion from the eighth German edition, which h as been 
ably edited by Prof. Anschfltz, and the subject matter 
is vastly diflferent from that given in the earlier editions. 
The marvelous advances in the various lines of synthetic 
organic chemistry have made manv of the changes in the 
text absolutely necessary. It is a book which can be 
confidently recommended to all who are in need of an 
advanced work on organic chemistry. The second vol- 
ume, which will be devoted to " The Aromatic SeMes," 
is In rapid preparation, and will be published during 
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Marine Iron Works. Chicatro. Catalogue free. 

For mining engines. J. S. Mundy, Newark. N. J 

'* U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co. .Chatrrin Fall8,0. 

Patent for Sale or Royalty— Garment Fastening De- 
vice. Simple, new. C. A. Feeser, Paw Paw, W Va. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 141 Varlck St., N. Y. 

Tydeman & Son, Camden, N. J., headquarters for fine 
Lenses, Eyepieces, Specula, O. G.'s and all optical work. 

Wanted— Secret process or patent for development. 
No brokers. Write particulars and price to Box 76, 
Needbam, Mass. 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Fort of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, 14. Munn & Co., publishers. 361 Broadway, N. Y. 

Roche's " New Standard " Klectric Necktie Pin. 
Works like a charm. Midget Battery. The electric 
light is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Roche, 259 Greenwich St., New 
York. 

ilT" Send for new and complete catalogue of Scientiflc 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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this is right or not. Can I test the lightning rod with a 
magneto machine, and how can I do it? Can you refer 
me to any Supplement describing how a lightning rod 
must be erected ? A. Putting a lightning rod on a house 
is a very simple matter. Fasten it as firmly to the house 
as possible. An air gap is of no consequence. Bo not 
insulate the rod from the house. Connect the water 
pipes to the rod. If there are no water pipes, ground 
the rod in a moist place with an ample iron plate. Carry 
the rod above the house at least 4 feet, at all gables and 
chimneys. Tip each upper end with several points. Iron 
rods are as good as or better than copper. To test the 
joints with a magneto, bring wires from the top and the 
bottom of the rod to the magneto and see if the bell rings 
well through the rod as a part of the circuit. To test the 
STOund with a magneto, connect the rod and the magneto 
by one wire. Run another wire from the other side of 
the magneto to a ground near the ground plate of the 
rod. The best article that has appeared in many years 
upon lightning rods is by Mr. McAdie, of the United 
States Weather Bureau, in Supplement, No. 998. price 
10 cents. The subject is well treated in Thompson's 
"Elementary Lessons in Electricity," price $1.40 by 
mail. 

(7647) A. J. A. writes: Some time ago 

you gave a formula forcleaning and polishing sea shells. 
I cannot find the article treating upon this subject. Have 
Jookedpapers through with aid of index several times. 
A. 1. Porcelainous shells are so hard as to require the ap- 
paratus of a lapidary to cut or polish them, but they are 
generally so smooth as to require no rough grinding. 
They may be polished by using a felt wheel and applying 
putty powder. Nacreous shells or those of the pearl va- 
riety may be filed and cut without a great deal of diflS- 
culty. Pieces to be turned are first roughly shaped on 
the grindstone, then turned and polished with pumice 
stone, putting on the final polish with rottenstone. Ir- 
regularly shaped pieces are filed and ground, then 
smoothed with pumice stone and water, and finished 
with rottenstone. The rottenstone is sometimes mixed 
with sulphuric acid full strength, or slightly diluted, to 
heighten the polish. 2. Rough sheils are polished by 
first grinding them on a coarse stone, then smoothing 
them with pumice stone and water on a buffer wheel or 
with a hand polisher, and finishing with rottenstone. 

(7648) F. E. L. asks : Does rhe chain on 
a bicycle travel faster or slower according to the size of 
the sprocket wheels, the gear remaining the same, and if 
so, is the work that it performs heavy or light in the 
same proportion to the speed that it travels? A. The 
chain on the larger sprockets travels the fastest for a 
given gear and has the lightest work. 



(7642) J. A. K. asks for a formula for 
making blue prints of maps, etc. I used red prussiate 
potas., 130 gr.; ammonia cit. and iron, 140 gr.; pure 
water. 4 oz. ; mixed them separately, and then poured to- 
gether, but the white was of a yellowish cast instead of a 
white. A. We think the proportion of chemicals is too 
small. Try using the following : Iron and ammonium 
citrate saturated, 1 oz.; water, 4 oz. Mix up this solu- 
tion separately and then mix another solution composed 
of potassium ferrocyanide and water, 4 oz. For use mix 
equal quantities and float the paper for two minutes. 

(7643) H. A. S. asks: 1. Will an electric 

current meter which is made for 104 volte register the 
proper amount if used when the voltage is 115? A. A cur- 
rent meter is not made for the voltage, but for the am- 
peres which pass through it. It will register more cur- 
rent if lamps which are made for 104 volte are put upon a 
115 volt current, since more current will then flow. This 
is because the filament becomes hotter and ite resistance 
is made lower. 2. Pleaee inform me also how to remove 
grease or oil from an old belt so the cement will hold 
in splicing. A. Soak the ends of the belt in benzine and 
the oil will be dissolved. 

(7644) R. C. asks: Can liquid oxyp:en 
be kept securely in any suitable receiving vessel? Is it 
as yet a commercial commodity? A. Any substance 
with a boiling point below the ordinary temperature of the 
air cannot remain in the liquid form in the open air. 
It will boil and pass into the form of vapor. This is the 
reason why liquid oxygen or liquid air cannot be kept 
in the liquid form. It boils at about 300=- Fab. below 
zero. It absorbs heat rapidly from the air because of the 
great difference between it and ordinary air in tempera- 
ture, and boils away very rapidly. If held in a recepta- 
cle till it had reached the temperature of the air, the 
pressure would ba 10,000 to 12.000 pounds per square 
inch. This is the same as saying that it is impossible to 
confine it. It is not on sale anywhere. 

(7645) H. G. W. writes: Will you please 

tell me what baths are used to cleanse brass to prepare 
it for polishing? I refer to old brass which is to be re- 
finished. Also is there any way to restore the finish of 
hard nibber which has grown green and dead looking? 
A. Try removing the lacquer with alcohol; after this is 
done, you can proceed to clean the biass. There are 
reany substances and mixtures which will clean brass, 
as oxalic acid, hydrochloric acid, and there are other 
acids which will do it, but probably oxalic acid is the 
best. The acid must be well washed off and the brass 
dried. It should be remembered that oxalic acid is poi- 
sonous. Tou will find it almost impossible to restore the 
color to hard rubber. We recommend you to try polish- 
ing it with very fine putty powder and water and finish 
with a piece of silk. 

(7646) C. M. writes: A friend of mine 
has a lightning rod on his house fastened close to the 
wall (frame house) by strips of sheet iron, instead of leav- 
ing a space of some inches. The end of the rod is about 
2 feet in the ground, having no plate on ite end, and I 
often read in books that all the water and gas pipes 
mofit be connected to the rod. Please let me know if 



TO INVENTORS 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, mid to possess 
unequaled facilities for procurniH patents everywhere 
A synopsis of the patent laws of the United Sttites .ind 
all foreifin countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office Scikntific American, 
361 Broadwav. New York. 
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Acid and making same, nitrobenzyliden sulfonic. 

Homolka & Stock 622.854 

Advertising apparatus, J. L. Males 622.928 

Air brake, C. F. Bane 622,750 

Air beatinK and agitating apparatus. E. F. Porter 622,803 
Alarm. See Burglar alarm. Kire alarm. 

Animal trap, J. H Mackintosh 622.700 

Ant trap. Cash & Stephens 622,9i»2 

Antiseptic composition, C. A. O. Rosell 622.713 

Automatic register, K. D. Camp 622,750 

Bag. See Sleeping bag. 

Bake pan, J. W. De Walt 623.077 

Baling device, portable, C. Hebard 622,950 

Ball, Work & Haskell 622,854 

Bark peeling machine, L. D. Alden 623.061 

Barrel, J.I. Price 622,975 

Basin and sewer inlet, combined catch, Rogers & 

Rudge 623.108 

Basket, fruit or vegetable, R. B. P'uller 622.921 

Bath cabinet, vapor, G. Paternoster 622. S21 

Bearing, antifriction, J. Waterbury 62^,113 

Bedstead, ipetal, C. K. Rood 62;i038 

Belt fastener, W. C. Humphrey 622.856 

Berth. A. N. Chamberlain 622.993 

Bicycle, W. C. Brandenburg 622,880 

Bicycle. C. I-.. Merkel 622,817 

Bicycle, chainless, O. N. Olson et al 622,780 

Bicycle driving mechanism, Carlsson & Gothe — 622.fi68 

Bicycle driving mechanism, J. & J. Riddett 623.107 

Bicycle gear supporting mechanism, C. P. Crutch- 
field 622.758 

Bicycle gearing. F. C. Harding 622.679 

Bicycle handle bar, adjustable, J. Alexander 622,9.'i8 

Bicycle lock, S. C. Houghton 623.;)84 

Bicycle pedal, R. B. Garcia 622.947 

Bicycle seat, A. M. Gushing 622,913 

Blank, negotiable instrument, M. J. Stein 622.902 

Blower, rotary, T. W.Green 622,919 

Board. See Ironing board. 

Bobbin and thread holder, T. J. Murdock 622.703 

Boiler cleaner, J. i". Frideritzi 622.920 

Boiler tube cutter and expander. W. D. Hervey.. (B2,t«l 

Bolt and lock, combined, J. M. Forney ()22.676 

Bolt socket, king, H. C. Swan 622,iKU 

Book leaf. W. A. Vawter 622.086 

Boot or shoe tree, O. I. Howe 623.085 

Bottle, B. Ver Standig G22.7:t7 

Bottle, non-retillable. J. Evinof 622.887 

Bottle, non-reflllable, T. P. Greenhow 623.010 

Bottle, non-reflllable, A. G. Snowdon 623.047 

Bottle stopper, W. P. Bonwick 62.1070 

Bottle washer, Cobb & Dyer 622,88.S 

Bottle wrapper, J. C. Scheufler tS2.715 

Bowling alley, P. C. Biersach 022,660 

Box. See Cigar box. Display box. Feed box. 

File box. 
Bracket. See Shelf bracket. 
Brake. See Air brake. Car brake. 

Brake beam, W. A. Pungs f>'22.781 

Bridge, draw, h\ Hoch 622.C^ 

Brush machine. M. Hellwip 622,768 

Brush, rotary tooth. M. P. Gill 622.948 

Buckets, means for tripping, f j. A. Cook 622.840 

Bulkhead doors, means for automatically closing. 

A. von Knorrmg 622,956 

Burglar alarm, H. A. Flolloman 623,019 

Burglar alarm and lamplighter, combined, J. J. 

Hinaon 622,684 

Burner. See Gas burner. Vapor burner. 

Butter holding and slicing apparatus, G. B. Lehy 622,.S98 

Butter package, J. W. Barnes 62:i.ll6 

Button, C.J. Hlgley 622,683 



Cable support. W. A. Nordyke 622.778 

Camera, folding photographic, Hill & Price 622.85;i 

Camera, photographic magazine, A. Lechi 622.959 

Can jacket. K. E. Jordan 622.806 

Car air pipe coupling, railway, M. F. Sinclair 622.980 

Car brake, G. Lewis 622.6!t7 

Car brake, street, J. G. Schumann 622.930 

Car coupling, G. Findlay 622,674 

Car coupling, C. A. Taylor 622,786 

Car coupling, T. Whaley 622.874 

Car, dumping, N. Barney 622.909 

Car pate, E. P. Sargent 623.ai9 

Car sill or stringer, R. W.Oswald 622,971 

Car, street railway, E. G. Allen 622,656 

Carbon sorting machine, Richmond & Zellers 623.036 

Carbureter, C M. Kemp 622.8(-.« 

Card and envelop, quotation, J. E. Hewett 622.8.VJ 

Card bolder and ejector, R. Joy fi22.W); 

Carding engine. Mills & Penney 623.0'.u 

Carding engines, apparatus for grinding flats for 

rotary, C. Mills 623.095 

Carrier. See Luggage carrier. 

Cartridge loading machine, K. Render 622,711 

Case. See Packing case. 

Casket pall and embalming table, child's com- 
bined, J. W. Reavey 622.710 

Casting apparatus, metal, A. L. Walker 623.053 

Catheter, electric, R. P.Johnson 623.022 

Centrifugal machine, L. Rissmuller 622,712 

Chi'.ir. See Dental chair. 

Chairs, ball bearing for opera or other, L. D. Pe- 

tre 622.861 

Change tray, M. Eichholz 622,999 

Churn, N. Decker 623.076 

Churn. O. F. Vaughan 622.985 

Churn, T. W. Wood 623.059 

Churn and butter worker, combined, H. t'eld- 

meier 622,918 

Cigar box. W. Tribble 622.9;« 

Circuit breaker. H. E. Andersson 622,tio7 

Circuit breaker, H. P. Davis 622,885 

Cithern, guitar. F. Petermann 622.822 

Clamp. See Handle barcianip. Pipeclamp. Tel- 
escopic clamp. 
Cleaner. See Boiler cleaner. Slate cleaner. 
Window cleaner. 

Clock winding indicator, S. G. Button 622.667 

Clothes drier. W. W. St. John 622.982 

Clotues line reel.H. Huebner 1 622,855 

Clothes line support, T. Varcoe 622,788 

Coating one metal with another, etc., S. H. Thurs- 
ton 022,732 

Condensing apparatus, steam, J. I. Thornycroft.. 622.872 

Cornet, J. J. Neumann 622,820 

Cotton, device for measuring flber length of, W. 

E. Stainback 622,725 

Cotton press, E. M. Ivens 623.020 

Coupling. See Car coupling. (Jar air pipe coup- 
ling. Locomotive tender coupling. Thill 
coupling. Whiffletree coupling. Yoke coup- 
ling. 

Cultivator. H. Brockmnnn, Jr 623,071 

Cultivator, 1. r>etheridge 622 996 

Curling iron heater. V. E. Bernson 623,067 

Cutter. See Boiler tube cutler. Meat or vegeta- 
ble cutter. Tobacco cutter. 

Cycle drtiss guard, lady's, M. Diehl 622.997 

Damper, automatic, T. C. Hatch 622,a')l 

Delivery apparatus, disk or coin controlled, W. T. 

Cresset 623,01 1 

Dental chair. A. J. May 623,026 

Detonating compuund, G. M. Hathaway 622,800 

Digger. See Potato digger. 

Dish washer. E. W. Sullivan 622,730 

Display box, J. H. Weeks 623.054 

Displaying device, A. C. Mills, Jr '. (B3,027 

Door, automatic sliding, D. Schuyler 622.823 

Door fastener. J. E. Salade ; 622,714 

Door hanger, A. Newell 623,030 

Doors, adjustable track for sliding, M. C. Rich- 
ards 623.0;i5 

Dredge, A. J. Severance 623,111 

Drier. See Clothes drier. 

Dye and making same, brown tetrazo, Levinstein 

& Mensching 622,961 

Dye and making same, yellow, R. Bohn 623.069 

Eaves trough. C. S. Scott 623,110 

Klectric arc forming device. J. Czikowski 622,759 

Klectric light radiator, H. Stenz 622,785 

Electric selector systems, battery cutout for, T. 

C. Drake 622.669 

l':iectrical conductor.* flexible. J. W.Gottschalk" 623i0Oti 

Electrical distribution system. C. F. Scott 622,866 

Electricity, method of and apparatus for admin- 
istering therapeutic. W. 1*. Horton. Jr 622,922 

Electrode for electric accumulators, H. Pieper, 

Kils 623,104 

Electrodes, machine for making metallic ribbon 

for b.ittery, J. C. Howell 622.6il0 

Flectrodes, making battery, J. C. Howell 622,ii89 

Electrotype, W.T. Barnum 622.939 

Elevator. See Pneumatic elevator. 

Elevator controller, F. S. Braid 622.755 

Elevator guide. F. A. Bates 622,792 

Elevator safety attachment, G. Fox, 2d 622,945 

Kngine. See Cardmg engine. Gas engine. Rag 
engine. Rotary engine. Steam engine. Trac- 
tion engine. 

Engine reversing gear. D. Waits 622,934 

Engines, electric igniter for gas, E. W. Graef 622,893 

Engines, incandescent tube igniter for gas, E. W. 

Graef 622,892 

Fvaporating pan, W. G. Page 622,708 

Extensible platform, J. Burwell 622.666 

Extension table. N. Alperin.... 623,062 

Eyeglass guard. S. Eastman 622.671 

Eyeglass holder, W. IL Bailey 622.658 

Eyeglasses, C. E. Norton 622.779 

Fare register, W. N. Brewer 622,881 

Farm gate. L. Vernon 622.735 

Fastening device. D. W. Ikeler 622,769 

Feather, W. Wurzburger 622,835 

Feed box, W. V. Evans.... 623,001 

Feed cutter box, P. Klumb 622,694 

Feed water purifler and heater for steam boilers, 

H.F.Howard 622,805 

Fence post sell ing apparatus, D. O. Baer et al 623,064 

Fence, wire. D. S. Knowlton 622.811 

Fifth wheel. E. B. Smith 622,981 

File box or case, W. S. Grange 623,007 

File, letter, S. M. Brydges 622,940 

File, memoranda, W. L. Smith 623,046 

Filing rack, W. T. Campbell 622,911 

Filter and cleaner, Lindsay & Tonner 622,698 

Fire alarm. Greene & Haley 623,009 

Fire alarm, automatic, C. E. Lombard 623.024 

Fireman's helpiet. Gallagher & Haynes 622,677 

Fire protective sbutter. Boles & Laass b"22,7.54 

PYuit cleaning machine. R. B. &J. H.Wright 622,937 

b\iel, means for feeding and burning pulverized, 

W. Westlake 622,935 

Funnel. C. F. Krause. Jr 622,696 

Gage. See Pressure gage. 

Game board, M. R. Jewell 622,858 

Garment supporter, Schumacher & Makins 622,717 

Gas burner, acetylene, H. E.Shaffer 622,867, 62.^043 

Gas engine, Allyne & Anderson 622,876 

Gas engine, E. W. Graef 622.891 

Gas generator. P. A. N. Winand 622,744 

Gas generator, acetylene, Conibear & Ray 622,839 

Gas generator, acetylene, J. H. & P. M. Dysart... 622,943 

Gas heater, H. C. Steinhoff 622,720 

Gate. See Farm gate. Rolling gate. 

(tearing. W. W. Kenfleld 623,087 

Generator. See Gas generator. 
Glassware etching, stamping, or marking ma- 
chine, J. E. Lippincott 622,816 

Glove. J. Horn 622.688 

Golf club head, iron, G. Lowe 622,699 

Grain scourer. F. Holtzhauseii 622,802 

Grinding mill. W. I-'. Davis 622.914 

Grinding mill, Davis & Cascaden 622,915, 622.916 

Grinding wheel. U. Eberhardt (S2.886 

Guard finger, J. C. Shanks 623.112 

Gun, automatic machine, F. M. Garland 623,003 

Hame and trace connection, Peavy & Dickson 623,103 

Handle bar clamp, B. D. Harris 622.766 

Hanger. See Pipe hanger. 

Harrow draught attachment, sidehill, G. A. 

Brockhurst 622,793 

Harrow, metallic, R. T. Horning 623.082 

Hat. J. W. Penny 623,032 

Flat blocking and pressing machine, J. C. Mul- 

cah y 62;i.028 

Hay loader, W. B. Kirkpatrick 622.859 

Heater. See Curling iron heater. Gas heater. 

Heating apparatus, hot water, H. Wittbold 622,745 

Heel, ventilated shoe. G. Ferrata 622.67:i 

Hinge, C. A. Roepke fi2-^.7fti 

Hoist ing and conveying apparatus, P. M. Barrett 62;).0ti5 

Holdback lock. W. B. Sheer 623.045 

Hook. See Snap hook. 

Horse blinding device. J. F. Hughes 622.691 

Horse detacher, E. M. Brammell 622.662 

Hotel or club register. C. F. Hoffman 623.018 

Hub attaching device. A. W. Anthoine 022,878 

Hub. hall bearing. G. Simpson....; 622,868 

Hydraulic power machine, A. L. Kinearson 622.978 

Ice cutting machine. C. H. Edmands 622.797 

Ice forming apparatus. P. Martin 622.860 

Incandescent mantle. J. Lederer 622,960 

Indicator. See Clock winding indicator. Temper- 
ature indicator. 

Inhaler, G. M. Merritt .. 022,701 

Ironing board, sbirt bosom, H. Monk 623,102 

Jack. See Wagon jack. 

{Continued on paue X56) 
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Jar or bottle handle attachment. C. E. Pterce 622,862 

Kuife. See Machine knife. 

Knob for doora. bells, etc.. C. M. Brown 622.666 

Knurling wheel tool. R. C.Wagner 622.987 

Label holder. F. H. Kelly 623,023 

Label pasting and dating machine, n. Limbach... 622.814 

Lace holder and winder, W. Kurth 622,695 

Lacina device. S. Simmel 622.721 

Ladder T. N. Garder 622.847 

Ladder and jack, combined step. Wallach & Beer- 

kircher 622.831 

Ladder, ironing board, and bench, combined step. 

D. G. Snyder 622,72:i 

Lam p. acetylene. W. P. Barltrop 622,7ol 

Lamp for burning gaseous hydrocarbons. E. Tat- 

ham 622,984 

Lamp for burning liquid hydrocarbons, E. Tat- 

ham 622,983 

Lamp, incandescent. Rulon & Keen 622,929 

Lump, miner's. J. D. Williams 622.742 

Last. fc3. A. Burns 622.941 

Lasting machine. R: J. Gardiner f^-^^ 

Lath machine, sheathing. Adair & Rosan 622,790 

Lathe feeding attachment, turret. 8. L. Worsiey. 622,749 
Leather, manufacturing and finishing, C. K. &H. 

A. Lappe 622,926 

Lifter for dishes, pans, plates, etc., F. E. Oaude- 

lin 622.942 

Lightning conductor, G. Raunacher 623,033 

Line casting machine space bar, Hanigan & Vurd- 

ley 6'23,014 

Line holder. J. Brough 623.072 

Listening key or circuit changer tor operators' 

keyboards. J. Baxter 623,117 

Loads, apparatus for raising, lowering, and con- 
veying. J. & J. R.Temperley 622,830 

Lock. See Bicycle lock. Holdback lock. 

Locomotive tender coupling. S. J. Meeker 622.775 

Log canter, E B. Fitzgerald 623.002 

Loom. W. P. Kirkpatrick 622.810 

LooEa. J. T. Meats 6"23.092 

Loom, H. Wyman 623,114 

Luggage carrier or package bolder, S. E, Smith. .. 622.722 

Machine knife. J. Oldham 623.aSl 

Manure distributer. J. M. Kramer et al 622.957 

Match machine. W. A. Downs 622,998 

Measure for draughting dress skirts. E. Nicholas. 622.900 
Measuring and recording electric currents, appa- 
ratus for. H . ■ Aron 623,063 

Meat or vegetable cutter. R. a Ellrich 622.844 

Mechanical movement, T.S. Smith 622.827 

Metal cutting machine. L. M. Ham 623.013 

Metal feeding aud melting mechanism, J. N. 

Chamberlain 623,075 

Mill. See Grinding mill. Rolling mill. 
Milling cutters, machine for making, W. Alexan- 
der ; 622.791 

Mitten, catcher's, W. S. Tompkins 622,733 

Monoline type composing and casting machine. 

W. E. Bertram 622.989 

Mower, lawn. K. T. Maynard 623,121 

Mower, lawn. M. C. Sather 623,040 

Music rolling and tempo regulating mechanism, 

H. A. Herr 622,680 

Nailing machines, automatic feeding device for, 

W. R. Boss : 622,661 

Name plate, bicycle. Holyland & Dice 622,687 

Necktie fastener. W. M. S. Miller 622^3 

Nozzle and sprayer, combined. G. F. Wentz 623,057 

Nut. axle. S. M. Ford 622.7f>4 

Nut lock. J. M. Kissinger 622,895 

Nut lock. J. A. Stoup 622,728 

Ordnance, safety device for breech mechanism 

of. C. Pohlit 622,974 

Ore crushing machine. C. C. Lane 623.088 

Package filler, automatic. W. A. Overbect 622.972 

Packing. G. T. McDondland 622,899 

Packing case. d. A. McLane 622.819 

Packing, cutter for cutting metallic. N. M. Wat- 
son 622,906 

Packing, matting, etc., sheet material for, J. B. 

Forsyth 622,889 

Pad. See Shoulder pad. 

Pan. See Bakepan. Evaporating pan. 

Paper box machine. A. Godfrey 622.678 

Paper crimping machine. C. H. Stoelting 622,871 

Paper cutting machine. E. M. Lockwood 623,089 

Paper holder and printer, roll. M. Tilden 623.049 

Paper perforating machine. O. H. Hicks 622,682 

Paper trimming tool, ¥\ Erkenbreck 623,000 

Pavement, combined paper pulp and cement, J. 

H. Amies 622.877 
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ORDINARY RATES. 

Inside Faare* each insertion. * 75 cents a line 
Back Pave, each insertion* • - 91*00 a line 

t^'For some clasaes of Advertisements ^ Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line. 
and Is set In agate type. Kngraviugs may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at E*ubllcatlon Office as early as Thorsilay 
morning to appear in the following week's issue. 




OODoHnETHLWOilKEBS 



vithont steam power can save 
time and money by using oar 



SEND FOR CATALOGUES— 

.4.— Wood-working" Machinery. 
£~Latbes, etc. 

SE1I£CA FALLS SfFG. COHFAITT. 

696 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN TNTER- 

entlngand valuabletable showing the number of patents 
granted for the various subjects upon which petitions 
nave been filed from the beginning down to December 
31. 1894. Contained in Scienttpic American Sctp- 
PLEMENT, No. 1002. Price 10 cents.- To be had at 
this office and from all newsdealers. 



. POWER & FOOT I SHARERS, PLANERS, DRILLS. 



SEBASTIAN LATHECO, 120 CULVERT ST. CINCINNATI, 0. 



Cnnt Dnuiop ^"d TURRET liATHES, Plao- 
rUUl rUWer ere^Shapers, ana Drlll presses. 
BHEPARD LATHE CO., 133 W. 2d St.. Cincinnati. O. 




THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOL 
WITH FRICTION GRIP. 

Bushings for all sizes and shapes. 
Highly polished pipes made 
np without scar or Injury. 
fVw Circulars and Prices 
WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS. 

LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

Send for lUua. Catalog. 

W. F. & Jno. Barnes Co. 

1999 Ruby Street, 

BOCKFORD, III. 
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OOD 

ORKING 



MACHINERY 



Our Toolmakers' Clamp 



Is made of highest quality steel, case hardened, 
carefully polished and finished. The best clamp 
made for holding small work In drilling, 
tapping, etc. 

Made In following sizes* 
lU Inch, price, postpaid, each 50 cents. 

~ " " 75 •' 

95 " 

Shop Pointers," 
Co ■ • 



I Is mad 
carefu 
lisSiiSiiEa ■ 
,1 P-Z • 



•3« 

Our Book entitled _ 
is free for tbe asking. Contains de- 
scription of our entire line of Tools, 
Valuable Recipes, I'ables. etc. 
J. STEVENS ARMS & TOOL CO., 
P. O. Box 16, 
Chlcopee Falls, Mass., U. S. A. 



Mi\ii Pat. DouUe Spindle lathe 

TWO LATHES IN ONE. 

One a 26-lnch swing for the 
common run of work, and 
the other a powerfully 
triple-ireared 44-in. 
swing for heavy work. 
A substantial, careful- 
ly designed and well 
hullt tool. Costs but 
little more than an ordinary lathe. 

J. J. McCABE, 14 Dev Street New YoRK. 



Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correxfxmdimce is Solicited. 

%W Illustrated Matter and Prices on 

appUcaMon. 

J. A. FAY & CO. 

IQ-30 i«hii St., CINCINNATI. OHIO 




SKINNER UNIVERSAL LATHE CHUCK 



Has many improvements original 
with us. Among some of Its ad- 
vantagps are accaracy* ereat- 
est Btrentctfa* most powerf u 
irrip, and largest capacity. 

1^" Send for Catalogae " S. A." 
Address 

SKINNER CHUCK CO.. 
Church St., New Britain. Conn. 




NEW BINOCULAR. 




New York: 59 Fifth Ave. 



(The TriSder.) 
Small as an opera glass. More 
powerful than the largest tleld 
glass. Send for Circuiars. 

QUEEN & CO. 

Optical and Scientific Instrvr- 
ment Works^ 
1010 Chestnut Street, 
Philadelphia, Pa. 



ACETYLENE APPARATUS 

Acetylene number of the Scientific American Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and eommerctal apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the mlcroscopist and 
student; its use in the magic lantern. I'he new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement. No. 1057. 
Price IQ cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific Jlmerican. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN &Co.«' Broadway, New York 

Branch Office. 62o F St, Washington, D. C. 



MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines. 
1^^ Send for Circulars. 

BLAKE & JOHNSON, 

p. 0. Box 7, Waterbury, Conn. 




AUTOMATIC WEIGHING MACHINES 

of two to two thousand pounds 
capacity: Interlocking in princi- 
ple, positive action, accurate 
weight, reliable registration for 
weighing coal to boilers, grain to 
elevators and crushing rolls, 
mall to kettles, coffee, tea, su- 
gar, cotton seed, cement, fer- 
tilizers, etc., to bags. 
Reliable Counting Registers, 
Standard Measurmg Machines 
Tbe Pratt & Whitney Co. 
Hartford, Conn., U.S.A. 




In a Cramped Corner 

w^orkmen can always work on a pipe with our 

Adjustable "S" 
Pipe Wrench. 




Frame of malleable 
iron, operating nut of steel, sliding 
jaw, with teeth of drop forging. All 
parts nardened, tempered, and interchangeable. A 
handy tool when cramped in a comer. It tvillnot lock on 
the pipe. Strong, durable and accurate. Send for Cir. to 
^ Bemis &; Call Hardware and Tool Co. 
Box 1400, Sprinsfield, lUaas. 



THE IVEYV BRISXOI^ COUIVTF.R 




UegiBters an accurate account of work done on prlnt- 
tn? preBseB, ^rain tallicB, wettihlng, measurinK and 
other automatic machtnes. Counts up to 1,000.000 and 
repeats automattcally. Sim ple, accurate, durable. Spe- 
cial counters to order. tW Send for circular. 

C. J. JIOOT. Bristal. C.nn., V. S. A. 



Pen rack, A. L. Ranch 622.864 

Pencil sharpener. H. Buchanan 622,882 

Petroleum motors, rcfzulatine device tor, E. K. F. 

KaKerstrom 622,798 

Petroleum, process of and apparatus for purif y- 

inii. H. I'rasch 622.799 

Petroleum, retiiiine. F. Bern 623,060 

PhonoBraph. T. A. Kdison 622.843 

Photographic Shutter. !<'. H. Kelley 622.955 

Piano. A. Klchter 62-2.782, 622.7S) 

Pick, miner's; .1. B. l.ucas 623.025 

Pictures on stone. B. Wnuner 623,0lj2 

Pipe clamp. H. A. Wahlert 622.739 

Pipe flttinff. wroucht meta 1, J. J. Lawler 622.897 

Pipe lianeer. G. M. Willment 622,743 

Planetarium. Hurst & Lincb 622.857 

Planter, corn. J. A. Miller 623.093 

Platform. See Extensible platform. 

Plow. L. S. Horton 622,803 

Plow. W. H. Sherrod 623,044 

Plow, combination. W. A. Shackelford 622.719 

Plow draught appliance. W. S.McClarren 622,818 

Plow handle. A. Haynes. 8r 622.&i0 

Pneumatic elevator. J. B. Schuman 623.109 

Potato digger and sorter. A. S. McDonald 622.970 

Pottery, manufacture of. W. M. Wolcott 622.746 

Powder, blasting. H. Boyd 622.990 

Powder grain, F. H. McGahie 622,777 

Press. See Cotton press. 

Pressure gage. Densmore & Le Clear 622.761 

Printing, preparation of surfaces for plano- 

graphic. G. H. Block 622,879 

Projectile, M. C. Lisle 622,772, 622,773 

Pump, Z. Jacomet 622,693 

Pump. Tharp & Park 622,787 

Punching holes in girders, etc.. apparatus for. H. 

John 622,963 

Rack. See Filing rack. Pen rack. 

Rag engine. E. Partington 622,973 

Railway, electric overhead, J. B. Verroken 622,736 

Railway rails, method of and device for connect- 
ing. C. K. Freer 622,946 

Railway signaling apparatus, E. & G. Maynard... 623.090 

Railway switch, street. C. Stadtfeld 622.724 

Railway track, street. H. P. Berc k 622,988 

Railways, apparatus for line distribntion by in- 
ductional transformers or secondary genera- 
tors for electric, E. B. Rles 622,865 

Ramrod, F. Lehto 622,771 

Recorder. See Time recorder. 
Reel. See Clothes line reel. 

Register. See Automatic register. Fare register. . 
Hotel or club register. 

Relasting machine, A. G. Fitz 622.845 

Resistance device. F. L. Ellingwood 623,079 

Kheostat. W. H. Woodman 622.748 

Knad breaking machinery. H. H. Hosack 622.804 

Rolling flanged bars, A.Morrison 622.967 

Rolling flanged plates. A.Morrison 622,966 

Rolling gate. B. B. Gustin 622.890 

Rolling mill. E. W. R. O. Hofl-mann. 622.801 

Rotary engine. G. W. Hunter 622.952 

Rotary engine, McPherson & Laing 622,704 

Rotary engine, E. Seymour 622,718 

Routing machine. F. Wesel 622,832 

Rubber or other endless bands or strips, manu- 
facturing India. J , M . MacLulich 622,774 

Rubber tired wheel, T. J. Reid 623.034 

Sad iron holder. Weiss & Krauenhar 623.055 

Safe, screw door. C. B. Blechschmidt 622.753 

Safety appliance. K. L. Ellingwood 623,078 

Safety appliance and device for operating same, 

F. L. Ellingwood 62;),080 

Sash fastener. T. B. Stevens 622.903 

Sash holder, W. H. Stevens 622.828 

Sash, window, J. A. Golden 623.005 

Saw. circular shingle. S. T. Johnson 622.954 

Saw. drag. I,. Phillipps 622,709 

Sawmill steam set works, Corry & Barker (re- 
issue) 11.7,'i2 

Saw sharpening machine, L. I,. Filstrup (reissue) 11.733 

Saw sharpening machine, W. R. Morris 622.964 

Scissors. H. Walkinshaw 622,740 

Scourer, ^e Grain scourer. 

Screw or other machines, stop motion for, W. S. 

Davenport 622,760 

Seed for planting, machine for preparing, W. 

Evans 623.081 

Separator. See Steam separator. 

Sewing machine. F. A. Mills 623,0!i6, 62.3.097 

Sewing machine heating device. F. A. Mills 623,101 

Sewing machine ripping attachment, Emery & 

Cunningham 622,672 

Sewing machine, shoe, F. A. Mills 623,098 to 623.100 

Shade roller attachment. H. W. Mower 622.968 

Shade support. J. Benzion 622.8.^7 

Shade trimmer. D. H. James 623,021 

Shafts, means for detachably securing hubs of 

crank arms or like parts to, J. II. Hoick 622.686 

Shawl strap or bundle carrier. R. J. Lay 622.918 

Shelf bracket. J. E Twitchell 622.9S( 

Shell for high explosives. C. N. Chambers 622,994 

Ships* cables, apparatus for cleaning, B. M. 

Whitlock 622,833 

Shoe or glove and fastener for same, Finsrud & 

Ramberg 622.675 

Shoe polisher, R. D. Voorhees 623.051 

Shoulder pad. G. Goldman 622.765 

Sign, electrically illuminated, W. T. Bell 622.910 

Skate. T. W. Bryant 622.a'i8 

Skate fastening. E. H. Barney 622.908 

SKate, road, A. N. Lindsley 622.815 

Skin orfabrio, flexible. .1. H.Stevens 622.727 

Skirt supporter. J. H. & I. Taylor 622.731 

Slate cleaner, J. H. Wellborn 623.056 

Sleeping bag, A. Lapierre 622.812 

Sleeve holder, coat, H. Williams 62.3.058 

Sliver can marker. B. W. Houghton 62.3.0S3 

Snap hook. R. W. Jones 622.77(1 

Soap holder. J. H. Welch 622.873 

Sole. A. Sessler 622.826 

Spark arrester. N. P. Stevens 622.829 

Spinning machine, E. K. Baker 622A36 

Spout, flexible. W. A. Nutt 622.706 

Spraying machine. M. B. Brooks 622.664 

Sprocket driving wheel. Voce & Drysdale 622,738 

Stamp battery ore feeder. Dobson & Alexander.. 622.763 

Stamp, marking, T. IL Sorlien 62.3.048 

Steam engine. Dislmer & Lindsey 622,762 

Steam separator. R. C. Carpenter 622.757 

Steam trap. F. Knackstedt. 622,925 

Steel from vessels or furnaces to moulds, means 

for transferring, A. D. Burt 623.073 

Steering mechanism, electrical. A. L. Riker 622,977 

Sterilizing milk, method of and apparatus for, N. 

Bendixen 622.659 

Stool, automatic. Greb & Held 623,008 

Stopper. See Bottle stopper. 

Stove. H. H.Herrendeen 622.951 

Stove cover and gas burner, combined, A. Grif- 
fith :.... 622,894 

Stove, heating. H.C. Baker 628.115 

Stove or furnace. A. M. Blakesley 622.752 

Strainer, milk. H. Fitchie 622,919 

Strap. See Shawl strap. Trunk strap. 

Stump pulling machine. E. M. Bliss 623,068 

Sugar juice or sirup, deocolorlzing and purifying, 

C. Hanson 623,105. 623.106 

Suit, storm. P. Kaufman 623.086 

Swimming apparatus. G. Zacker 623,060 

Switch. See Railway switch. 

Switching apparatus. J. Cloos 623.118. 623.119 

Switching apparatus and method of counteract- 
ing arcs, J. Cloos 623.120 

Syringe, L. M. Geer 622,848 

liable. See Extension table. 

Target trap. A. M. Jenkins 622.924 

Telescopic clamp. G. W. Kortright (reissue) 11,731 

Temperature indicator, electric, J. H. Dorion 622,917 

Tenoning machine. W. Brodhage 622,794 

Thill coupling, J. Mealey 623.091 

Thill support. R. T. Gillespie 623.004 

Tie plate. A. Morrison 622,966 

Time recorder. S. A. Dean 622,795 

Time wheel mechanism, G. Smethurst 622,869 

Tire, car wheel, C. H. F. Huser 622.692 

Tire, pneumatic. W. 1. Dreisbach 622.796 

Tire, wheel. Huntsberry & Laveen 622,923 

Tires, means for joining ends of inner tubes of 

pneumatic, F. R. Chamberlain 623,074 

Tires, valve for endless tubing for, J. B. B'orsyth 622.888 

Tobacco cutter. J. Van der Plaat 622.905 

Tobacco stemming machine. R. A. Coffee 622,995 

Tobacco treating machine. J. K. Proctor 622.976 

Tool. J. S. Scott 623,011 

Tooth crown, W. H. Dwight 622.670 

Tov or game. T. Brighton 622,663 

Traction engine, A. Stutzman 622,729 

Trap. See An imal trap. Ant trap. Steam trap. 
Target trap 

Trap. W. T. Ebert 622,944 

Trimmer. See Shade trimmer. 

Trolley. R. E. Carroll 622.991 

Trolley. .S. T. Leaming. Jr 622.813 

Trolley or other wires, splicer for, M. M. Wood. . 622.747 
Trough. See Enves trough. 

Trunk. P. H. Smith 622,870 

Trunk, H. M.Turner 622.734 

Trunk strap. B. F. Mellott 622,776 

Tubular fabric, machine for turning and cutting. 

F. A. Weller 622,741 

Tufted fabrics, machine for making, C. S. E. 

Spoerl 622.901 

Typewriter attachment. D. K. Wenrich 622.789 

Unchecking device, J. P. Hart 622,767 

(Continuttt on page tS7) 




Ever Dsed WILLIAMS' SHAVING SOAP for 
Bbampooing? No? Then yon have miBB«d one of 
tbe greatest luxurieB imaginable. It is simply 
marvelous what u great mass of thickj^oresmr 
lather a small pieoa of WILLIAMS' SHAVINC} 
SOAP will make when rubbed into the hair and 
Boalp. HowoleanBlng, cooling and refreshing it 
IbI How thoroughly it removes every particle of 
dandruff, and how soft, "fluffy" and silky it leaves 
the hairl 

Liketotryit? Sample free for 2o, stamp to pay 
postage. 

WILLIAMS' SHAVING SOAPS are the reoog- 
nized Standard the world over. 

The J. B. Williams (3a., Glastonbniy, Conn. 
Depots; London, Puis, DreBdeo, Sydney. 



I'his beats Wind, Steam, or Horse 

Power. We oner tbe 
WEBSTER ^ actual horse power 

GAS ENGINE 

Cor $150, less 1(H discount for cash. 
Built on interchangeable plan. Built 
of hest material. Made In lots of 100 
therefore we can make the price. Box- 
ed for sblnment, weight ^ pounds, 
s Made for Gas or Gasoline. Also Hori- 
zontal E<ngines. 4 to 30 horse power. 
t^T Write for Special Catalogue. 
WEBSTER MFG. CO., 1074 West 15th St.. CHICAGO 
Eastern Branch, SS-D Dey Street. New York City. 
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WOLVERINE" GAS an° GASOLINE 

' .ENGINES, InVWSKW^r 

The" Wolverine" Is tbe only re- 
veisihle Marine Gas Enfdne on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed eneineer Abso- 
ilutely saf e. Manuf act'd by 
fWOLVERINE MOTOR WORKS. 

IZ iiurnii Btreei* 

GRAND RAPIDS, MICH. 
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MORAN FLEXIBLE JOINT 

for Steam, Air or LiqiiidB. 

Made in all sizes to stand any desired 
pressure. Send for reduced pi-ice list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, Lofistille. Kt. 




MARINE MOTORS 

are GUARANTEED to 

GIVE SATISFACTION. 

Durable in Construc- 
tion and Easy and 
Safe In Operation. 

tW Send for Catalogue 
and i/iwestigate our claims. 

TRUSCOTT BOAT MFG. CO.. St. Joseph, Mich.. U. S.A. 





SAVE YOUR FUEL. 

Yon will find our Gasoline 

HOISTING ENGINES 

a great saving over steam and 
a perfect, economical boon 
where wood, coal or water 
are scarce and hieh-prlced. 
Both friction and geared 
hoist from 6 to 150 H. P. for 
mines, quarries, docks, etc. 
Every machine fully gu&ran- 
teed. Send for free Catalogue 
and state size of engine wanted. Weber Gas Sd Gaso- 
line Engine Co., 402 S.W. Boulerard. Kansas City, Mo. 




WELL 



DRILLINB 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells In any kind of aoll lt rock. Mounted 
on wheels or on sills. With engines or horse powera 
Strong, simple and durable. Any mechanic can 
ope rate them easily. Send for catalog. 

WIl^LIAJUS BROS.» Ithaca. N. T. 




^^MARINE VAPOR ENGINES. 

.SOrTfl YEAR. NEW MOOCLUP TO DATE 

CtattCCRt2KH&?Tltt CWKHWPPa.HlCrtCAN. 






DON'T SEW ON BUTTONS I 

Bachelor's Buttons made , 
with iDiproved Wash- f 
bnrne Patent Fasteners 1 

slip on in a jiffy Press a lit- I 

tie lever— they holdllke glim j 

death, but don't injure tbe j 

fabric. Instantly released | 

when desired. By mail, 10c. 1 

each. Illus. catalogue show- " 

tng collar buttons and other 

useful novelties made with 

^■^ these fasteners, free on request. — 

American Ring Co.. Box P, Waterbary* Conn. 

FOUR TOOLS IN ONE 

Combined vise, an- 
vil, drill and cut- 
off. Send us $:{.50 
and we will 
send you this 
9&.00 outfllt 

The drill 

alone is wortb tlie money. The Jaws open eight Inches. 
Weight thirty pounds. Agent wanted. 
BLOOMFfELD JMFG. CO., Bloomfield, Ind. 




pSO simple a qHILD CAN USE THEM. 




'G^ME»^^ 



2fi ST YLE.5. PRICES FROM 'S 5'" ^ o S 50"'. 
Send 2v stamp tor illustratcd catalogul 
SUNART PHOTO CO: 5 AQUEDUCT ST ROCHESTER N 
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EDISON SAYS 

(Conceminff the study of electricity at home by oar mail system) Jm Wsttier Pm. 






OTer 20 technical and popniar electrical Write for onr two FREE boolu entitled 

■-• courses, covering every bmnch of this fascinating u „ t -n -ni i_- i -n ■ n ii 

Bdence. Oan I Secome an Electrical Eogineer 7 " 

^,«r,-,« ^ ^.■.-. - SPSF^.»o'o"plr*'S."o'n\%?''J&?SL'' '° '■"""'■°«'"* and " The Electrical Marvels of our Times." 

£e.3;;..f .^.i=t=r^^^^ ^ ^„£ ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, 

T 6^u<iii.T.pni. "fT'siniui.an.UtT. *s« Dept. Ai 130-122 Liberty Street) New Yorli, U. S. A 



What is 
Your Work 7 ^ 

If you are disBatisfied 
with your sitDation, your sal- , 
- iry, your chances of complete ^ 
F- success, write to The International 

Oorrespondence Schools^ Scrantou, Pa., 
and learn how others so situated are getting 

[An Education by Mail] 

tjtudents in the courses of Mechanical or Elec- 
trical Ensrineerinp, Architecture, or any of 
^the Civil EnjeineerinfT Courses are_ 
soon qualified for salaried draft- 
ing room positions. Write 
for pamphlets. 

Tho Inlcmatlonal 

L CorreB|)nndnnee Sehoolt,i 

]{<>x94S 

Scriiiiton. 

Pa. 



**Universal" 




Kneading and Mixing Machines , 

Over 6200 in use. Over 300 varieties 
in 155 different industries. [ 

Patented in all countries. 
WERNER & 

PFLEIDERER 
Saffina^r, Alich. Build- 
ers of all lilndti of Chemi- 
cal Machinery, also at 
Cann St att, London, Vienna, 
Berlin, Paris and Moscow. 
83 HiQhest International Awards 



AW FIBER 

Mannfactory Established 1761. 

LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENriL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, ... New York, N. Y. 
Mannfactory Established 1761. 




ACETYLENE ! 

Get abetter light and save one-third the 
piesent cost of your pas bills by installing 
a National Acetylene Gas Generator. The 
most brilliant light ever produced ; safe, 
cheap, efScient; can be installed any- 
where. Does the proposition interest 
you? If so, write for catalogue and 
prices. rpHE NATIONAL ACE- 
TYLENE GAS CO., 909 New 
England Bldv., Cleveland, O. 

ON A STILL HUNT. 

The up-to-date sportsman needs for 
success, personal comfort, and protec- 
tion the Ideal Hanting: Shoe. 
Tanned horsehide uppers gray color, 
soft as a glove, tough as steel, cannot 
harden. Wide doubl e soles, rubber ce- 
mented together. Practically water- 
proof, flexible, easy. The most ser- 
viceable shoe for survevors and 
gineers. lUus. cvrculars free. 

M. A. SMITH & SON, 
Manufacturers 29-31 N. 13th 
Street. Philadelphia. 

Sporting Shoes of aU kmds. 



Valve, J. N. Murphy 

Valve, air, J. H.K. McCoIlum 

Valve, gate. Woerner & Heine 

Valve stem safety attachment. W. W. Corey. Jr. 

Vapor burner, P. Grimm 

Vapors, apparatus for separating and recovering 
valuable. Whiting & Lawrence 

Vehicle body, V. Menzer 

Vehicle, motor, A. L. Kiker 

Vehicle wheel, I. Henderson 

Vending machine, gas or liquid. P. C. Shaflfer 

Vent and backwater coupling, H. Sieben 

Wagon, dumping, h\ E. Heston 

W agon jack, M. H. Tyler 

Wagon, refuse. J. B. Mowry 

Wagon stake pocket, J, M. Selzer 

Washer. See Bottle washer. Dish washer. 

Washing machine, R. P. Weed 

Watch, cyclometer, J. Davidson 

Water closet seat, J. Herrmann 

Water elevators and purifiers, bucket chain for. 
F.J.Kuny 

Wheel. See Fifth wheel. Grinding wheel. Rub- 
ber tired wheel. Sprocket driving wheel. Ve- 
hicle wheel. 

WhiflQetree coupling, J . W. Neal 

Whip and rein holder, combined. J. H. Sullivan.. 

Windmill power equalizer, J. H. Dietz 

Window cleaner, C. R. Keyser 

Window screen frame holder, 1. Hanna 

Window, sliding and swinging, J. Le Mon 

Wrapping machine, L. C. Crowell 

Wrench. E. Olson 

Wrench, F. Searle 

Yoke coupling, neck, E. Roenius 



622,%9 
b-23.U29 
H22,875 
(!22.912 
62;i,012 

622,936 

fi23,03? 
tias,015 
622,826 
622,720 
623.017 
62;J,050 
622,71 '2 
62;i,042 

622.907 
622.884 
623,016 



622.705 
622.931 
622.842 
622.8((9 
622,849 
622.927 
622.841 
622,707 
622.824 
622,979 




WE ARE THE INVENTORS OF THE 

Caulking Mallets 

NOW USED IN ALL THE SHIP 

YARDS OF THE WORLD. 
We make Mallets of all descrip- 
tiODB. This is our specialty. Il- 
lustrated PriceList and Catalogue 
mailed upon application. 
N. Y. MALLET & HANDLE WKS. 
EstabiiBbedl845. 
460 E. Houston St., N.Y., U. S. A. 




DESIGNS. 

Advertising medal, J. C. Bean 

Badge, J. T. Bailey 

Banjos, etc., bridge for. F. E. Cole 

Belt fastener plate, A. L. Baton 30,518 to 

Bicycle clutch member, J. C. Robbins 

Bottle. T. L. Valerius 

Building block, H. B. Camp 

Building strut or column , W. J. Callaway 

Casket grip. E. R. Sargent 

Chart, dressmaker's pattern. J. A. Wright 

Checkrein holder. A. H. Huggius 

Crank shaft member, C. H. Metz 

Cup. C. J. Ahrenfeldt 

Dish, covered, C.J. Ahrenfeldt 30,524, 

Display stand, G. w. McNaught 

Door frame, screen. W. B. Phillips 

Easel, picture holding. Harper & t'romhart 

Egg holder, W. P. Murphy 

Fabric, textile, R. & L. Krause 

Gas burner face board, J. H. Diamond 

Insect exterminator, E. H. Hightower. 

Knee protector, Gimbel & Decker 

Lamp, bicycle, A. F'. Rockwell 

Lamp chimney cleaner, O. Peters 

Lamps, vapor generator and superheater for in- 
candescent, Rulon & Keen 

Liquid receptacle, J. Rosenberg 

Medicament vessel for inhalers and nasal douches, 
J. M. Munyon 

Pipe clamp member. H. A. Wahlert 

Plate. C. J. Ahrenfeldt 

Pot, C. J. Ahrenfeldt 

Spray blower body, A. R. Pritchard 

Sprayer body, A. R. Pritchard 30,529, 

Sprinkler stand, lawn, J. A. Watson 

Stove ventilatingcabinet, gas or gasolene, Meister 
& Cochran 

Trolleypole, H. W. Smith 

Vehiclebody, U. Smith 



30.516 
30.617 
30.615 
30.520 
30,639 
311.633 
30.5.iO 
30,?49 
30A35 
30,553 
30,636 
30.6.37 
30.621 
,30.625 
30.5«2 
30.644 
30.541 
30.526 
30,664 
30,545 
30.528 
30.552 
30.640 
30.527 

30,.'>46 
30.534 



30..T,32 
30.5:i.S 
3n..i22 
30,623 
30.631 
30..i:lO 
30,543 

.30.547 
30..548 
30,561 



ON'T WORK 



D outlay 
itary 

Books Free. Seven years 



Ifi 



.poi 
ikle 



yo 

will increase your knowledge and earning capacity 
if you will devote some or your spare time at home 
to study, at a cost so low that you will not feel tuc 
"" " ■ " "ivil, MininK, Hteam, and 8au- 
achine De siitn • etc. Best 1 ext 
~~ free Illustrated 100 pa«e S. A 
" " *" rid. 



circular, sample pages of text books, drawing plate, and booklet of letters from students all over the worli 

THE UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Avenue, New York. 



A NEW 



PROPOSITION! 

Built to ( 



WHEELS^r$l2 

upw&rdB from high-grade material and fittings of your own 
^^ *| selection. Send for lllnRtrsted catalogue 
of thefamoas TEMPLE 8 CBOWN 
^FRAMES and all standard makes of 
//bicycle parts and fittings, "make your selec* 
-*— ^ __,_,.^_^' tion," we build the wheel accordingly. 
uwest Price»— QQiruitMd. Antita Wintod. Wrlt« today. 
BALPU TEAtPLE 00„108Lake St.. Clitcaso. 





Havkine'New Catechism of Eleetricitj 
for Engineers, Electricians, 
Wiremen and Amateurs, 550 
pages 300 illustrations.bound 
inleather, pocketbookform, 
gold titles and edges. Strict- 
ly Up-to-Date. Postpaid, 92. 

T. Aadel * Co.. 68 Fifth Ave. , N.Y. 



READY APRIL 25th. 

LIQUID AIR 

AND 

The Liquefaction of Gases* 

By Prof. T. OXONOR 5L0ANE. 

S65 pages. 8vo. Bound in Buckram. Containing 

many iUustrations, loith portraits of Faro- 

daih Deioar and Tripler. 

Price $2.50. 

IN offering this book to the public, the publishers feel 
that, as it is the only work on the subject, they are 
helping in forwarding the higher scientific education of 
the people. The world at large is now interested in natu- 
ral science, and since its earliest developments nothing, 
with the possible exception of Electricity, has excited 
such widespread attention as Liquid Air. 

This book will contain the full theory of the subject. 
It will give the entire history of the liquefaction of 
(rases, from the earliest times to the present, and will 
also contain a description of all the experiments that 
have excited the wonder of audiences all over the 
country. It will show how liquid air, like water, is car- 
ried hundreds of miles and is tiandled in open buckets. 
It will tell what may be expected from it in the near 
future. It will give the history, biography and bibli- 
ography of the subject from earliest times. 

This is not only a work of scientific interest and au- 
thority, but is intended for the general reader, being 
written in a popularstyle-easily understood by every- 
one. PJ~ Send for full Table of Contents. 

MUNN & CO., Publishers, 

361 Broadway. New York. 



TRADE MARKS. 

Agricultural implements, certain named, H. S. 

Cbipman 

Bread, cake, and pastry, T* A. O'Neill 

Candy in lozenge form. Pan Ojnfection Company 
Cartridges, paper shell. Winchester Repeating 

Arms Company 

Collars and cuffs. Reversible Collar Company 

Combs, hair dressing-, Parisian Comb Company.. . . 

Cotton cloth, Hewlett & Lee 

Crackers, Thomas & Clarke 

Instruments of precision, certain named, P. H. 

Dudley 

Liniment, J. P. Jones 

Loom temples and their parts, Draper Company.. 

Lumber in logs and sawed, J. W. Hussey 

Matches, Swedish Match Company 

Mechanical goods, certain named, Dermatine 

Company 

Medicine for cure of rheumatism and kidney and 

liver diseases, H. Denn 

Paints, lubricants, and cements, Detroit Graphite 

Manufacturing Company 

Perfumed ribbons. Hamburger & Company 

Photographs, chromos, and plaques in colors, So- 

ciete Anonyrae des Plaques et Papiers Photo- 

graphiques, A. Lumiere & Ses Fils 

Poison, poison paper, and poison plates, Insect, J. 

Hungerford Smith Company 

Preparations for the mouth and teeth, Woodman, 

Davis & Company 

Remedy for all effects of a disordered stomach, I. 

Ellinger. 

Remedy for colds, H. A. Dudley 

Revulsive pencils against certain named diseases, 

G. P. D. Coirre 

Rice powder, rice starch powder, starch, and 

starch powder. Hoffmann's Starkefabriken 

Saddle housings, saddle pads, and horse clothing. 

Smith. Worthington & Company 32,693. 

Shoes, Pingree & Smith 32,688, 

Soap, dentifrice, and hair preparations. Comfort 

Powder Company 

Soaps, W.J. Anderson 

Soaps, toilet and laundry. J. S. & T. Elkinton 

Tea. Sherman Brothers & Company 

Toilet preparations, certain named, C^hemische 

Fabrik '* Hothes Kreuz " 

Washing compounds, clothes. McCoy & Mann 

Watchca ses, Fahy s Watch Case Company 



32.717 
32,698 
32,695 

32.713 
32.687 
32.692 
.32.691 



32.715 
32.711 

32,719 
32.718 
32,696 

32.716 

32.710 

32.7H 
32.69U 



32,685 
32.712 

32.702 

32.7(19 
32.708 

32,707 

32,700 

32.694 
32.689 

32.703 
32.705 
32.704 
32.697 

32.701 
32.706 
32,686 



LABELS. 

• Extra Mild," for bottled beer, Pabst Brewing 

Company 

' Hack ley's Twelve Hour Cough Cure," for a cough 

medicine, W. L. Hackley 

' Hollingshead's Castor Axle Oil," for axle oil, R. 

M. Hollingshead 

• Neufchatel Waukesha Cream Cheese," for 

cheese, Wisconsin Butter and Cheese Com- 
pany 

• Nil Conscrire Sibi," for a head covering, R. Peet 

& Company 

• Nox-Em-All Ointment," for an ointment, J. 

Kron 

' Parfumerie Monte Carlo Hair Tonic," for a hair 

tonic. M. W.Allen 

' Red, White, and Blue," for bottled beer, Pabst 

Brewing Company 

• Savina." foramedicinal preparation, N. M. Moore 
' Splendorine." for a metal polish, Western Hard- 
ware and Manufacturing Company 

' Waukesha Cream Cheese." forcneese, Wisconsin 
Butter and Cheese Company 



6,878 
6,870 
6.874 

6,877 



6,873 
6,872 



6.879 
6.871 



6.875 
6,876 



PRINTS. 

" Mother's Helper." for sewing machines. Singer 
Manufacturing Company 123 

" The Tea Party." for sewing machines. Singer 
Manufacturing Company 124 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 186;^. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
froing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
Instructions address Mu nn & Co., 361 Broadway, New 
York. OtUer foreicu patents m«7 Also b« obtalnoO. 



PURE WATER 



$1,000 CHALLENGE! 

136 92 per cent, more water at 
I less expense and less trouble 
I produced by 

The Sanitary Still 

I than imitations. Only Still re- 
I cognized by the U. S. Govern- 
I ment. Report of comparative 
I tests, booklet and testimonials 

FREE. 

THE CUPRIGRAPH CO .138 N.Green St.,Chlcago 



Trade Suggestions 

FROM 

United States GDnsuls. 

The ScrEXTiPic American Supplement publishes 
each week a page devoted to suggestions made by 
United States Consuls in all parts of the wor1d,regara- 
ing almost every branch of trade. There is also publish- 
ed weekly a complete "Index to Advance Sheets of 
Consular Reports,'' whether they are published in the 
SPPPLKMETWT or uot. Thls feature exists in no other 
paper. There is no question that the splendid work 
which is being done by our Consuls to further Amer- 
ican trade is being crowned with success and it is to 
the advantage of all manufacturers and large dealers 
to obtain these reports as quickly as possible. 

Subscription price of the Scientific American Sup- 
plement is $5 per annum. Single numbers, 10c. each. 

MUNN & CO., Publishers, 

361 Broadway, New York. 



DON T DC HARD DPlflold,SUTeF,Niekel*M«tJ 

PlatlBS. OcDts and Ladies at borne 
or traveuDg, taking orders, usiag and 
Belling Prot. 6raT'« Platers. Plates, 
. Watohes, Jewelry, Tableware, Bicyolei 
I and all metal goods. Noexperienoe,heaT7 
I plate, modem methods, we do plating, 
' manafaotnre outfits, all siies. Guaran* 
.teed. Only outfits complete, all uwls, 
■ lathes, materials, eta., ready for work. 

J We teselt you the art, furnish teoreta 

and formulasFKEK. write todv^> Testimonial!, samples, 
etc., Free. C. Gray & Co.,Platlng Wks., 8. Cincinnatl,0. 




'^i.i 



SCIENTIFIC BOOKS o?s; co»rt.p-biuu. 



DffCo*. Chicago. 



MnnCI USirEQI voBike MoaeJs for nectrlcaland 
nlUULL mnlVCn MecbanlcalAppliaiKeB.alBoane 
mactainery. M. SANQER, 62Cortlandt St, New Tore. 

lUE R p C equipped (or all classes ot Model Work for 
If C Hue Inveniors. Send for Catalogue. Estab- 
lished 1867. J. C. SB f L, 181 Madison Street. Chicagu. 



ICE 



MACHINES. Corliss EnEines, Brewers' 
and Bottlers^ IHacliinery. THE VILTEB 

MFG. CO., 689 Clinton Street, Milwaukee, Wis. 



TURBINES 



"M." 



W Send for Circular ' 
SpnnKfleld, Oblo, U. S. A. 



ACETYLENE 



DEALERS* HAND BOOK 

Information net. 42 pp. lOcts. 
F.CoBTEzWiLsoN &Go.,Cbicago 



"nPEWHEELV.MODELB LEXPER (MENTAL WORK.BMALl.llWHWar 
HOVgLnEBfcETC. HEW 70l« BTEWCIL WORK» 100 HASSAU IT H.T. 



UIJlllTcn ANumberOne Brown & Sharp Universal 
fffnil I CU Grinder or any other make that is first 
class. State price and age of the machine. The .New 
England Watch Company, Waterbury, Conn. 



WANTED— A first class Superintendent or Salesman 
for an established Wire Fence Manufacturing Plant, 
or will sell with valuable patents and various wire spe- 
cialties. Addr. Chas. Rickard, Treas., Fultonvllle, N. Y. 




DID YOU EVER COLLECT STAMPS?- 

There Is much pleasure and money in it. For 
.only 5 cents we will start you with an Album 
and SOdifferentstamps frran Cuba, FhiL Tsl., 
Porto Kico, etc., and our 80-page list, etc We 
Buy Old Stamps. Standard Stamp Co.,St.Lools,Hft 



A MANUFACTURING CONCERN contemplat- 
ing the erection of a plant for Galvanizing Sheet Metul 
and Cast Iron Goods, desires to correspond with a prac- 
tical expert in this Hne who is fully conversant with 
modem, up-to-date methods, as to the best manner of 
building and equipping their plant. Liberal compensa- 
tion CO the right party. Address Q. P. M., care Scien- 
tific American. 



I Representation in Chicago and Western Territor 
for first class Bpecialty or novelty. Highest refer- 
ences. Address full particulars D. A. JOHNSON* 
701 GOFF BUIIillING, CHICAGO. 



How to Build a Home 

Those intending to build will find the very best practical sug- 
gestions and examples of Modem Architecture In the handsomest 
Architectural Magazine ever published . . . 

"The Scientific American 
Building Edition." 

Each number Is illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, door plans, description, cost, location, 
owners' and architects' names and addresses. I'he illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. S-ubscriptions $2.50 a Year. Single Copies 25 Cents. 
Seml-Annual Bound Volumes, $2.00 each. Yearly Bound Volumes, $3.60 each. 

For sale at all news stands. ^^ MUNN & CO., PubHshers, 361 Broadway, New York 




I NOEBSOLL WHE ELS 

Sold only to riders; noDealerr' 
ProfltB, Ufgbest Grade, $2S> 
Broadest Guarantee. Large 
Hail Order CBtalogae of Bicy. 
oles and Sundries FREE. R. 
B.INaER80LL & BBO^ DepL 
147, 67 Coitlandt St.» if. T. C. 




Do You Use 
Heavy Wire Rope ? 

We bought 6,000 feet 2}4 inch wire rope, made of extra 
flexible steel. Formerly used on the Illinois Drainage 
Canal. Write for full information. Send for Catalogue 
No. 8 a. It gives low quotations on all kinds of material 
and merchandise. 

CHICAGO HOUSE WRECKING CO.. 

W . 33th <& Iron Sts., CHICAGO. 




5000 BICYCLES 

,».^,^ Overstock. Mnst Be closed out 



- -- -- out 

Standard '99 Modefs 
guaranteed, 910 to 025. 
i '98& '97 models S8 to 915. 
Shopworn and second hand 
wheels, good machines, 
83 to 910. Great Factory 
.Clearing Sale. We ship any- 
'where, to any one, on ap- 
proval and trial without a cent in advance. 
EARM A BICYCLE hy helping us advertise onr 
superb wheels. Easy work and sure reward on our new plan. We 
will give one BIder Agent in each town FREE USE of Sample 
Wheel in fntroduca them. Write at Ones for Onr Speehl orr*r. 
G. C. MBAD CYCLE COMPANY, CHICAGO, III. 



SUBMARINE TELEGRAPH.— A POP- 

ular article upon cable telegraphing, sctbntipic Am- 
erican Supplement 1 13'!. Price 10 cents. For sale 
Ly Munn &, Co. and all newsdealers. 



CAS .^'GASOLINE ENGINES 

water motors 

BACKUS. WATLR MOTOR CO . NE.WARK N J, U. 5 ft 



FOB SALE-EXCLDSIVE PATENT-K1N& PIVOT 

For transoms : Fully concealed, no slot in Jambs, holds 
transom any angle, doing away with transom lift, is 
burglar proof —For doors : I'ight Joint, the best way to 
swing a door, no sagging, no strain on Jamb, better than 
binges, for heavy outside doorb, cup-board and book- 
case doors.— For storm sash, outside screens, rabbeted 
pivoted sash and many other places a big Improvement 
on binges.— Address K. A. Falen* K.inff8ton» N. Y. 



YOU CAN MAKE 5I0OA WEEK ! 

Own Your Own Show, complete outfit-* ioo. 

^LirE MOT/ON FILMS & MACHINE.5 . 
ORE. AT^PAS 5ION^PLAY^i^M)0 othe R^ ^£.u B j t ct s 

S . iIubIn. LARaYsj^MrRPHILADELPHIA P A . 



HALF A CENTURY OF CYCLES.— AN 

interesting history of the cycle from its origin up to the 
present time. The first crank -driven bicycle. The 
"bone-shaker" and its successors. The tricycle The 
modern wheel. Cycle building a science. Points of im. 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in Scientific 
American Supplement, Xo. 101'^. Price 10 cents. 
To be nad at this office and from all newsdealers. 




—. AMD _ _ 

r&TOOL. CO.^ 

ttWARDacROSBtsnjcwiiaa 



::liveredi 

CAST OF THE 
MISSISSIPPI 
60it>che. long 
SEND FOR ' 
CATALOOUe 





THE BELL OF ALL BELLS! 

Vjg^ Cyclists everywhere indorse the good strong vjg^ 

^7^ points of the line known to wheelmen as the ^7^ 

"INCOnPARABLE" NEW DEPARTURE BELLS. 

They are of excellent sonorous quality and are made to last. Conspicuous among 
the many styles is the 



-DRAGON 



which bears a perfect representation of tbe Dragon of Mythology. Accurately modeled, finely hand 
chased. Every detail in full relief. Emerald Jeweled eyes. Finished in antique Rtatuary bronze with 
base and clamp to match. 2^ Inches diameter. Price Sl<00. Sendfor catalogue General Cycle Sundries. 



THE NEW DEPARTURE BELL COMPANY, 



Bristol, Conn., U. 8. A. 



© 1899 SCIENTIFIC AMERICAN, INC. 



258 



^titntiiu %mtxitm. 



April 22, 1899. 



IValtham 
IVatches 

Made by theAmerican 
Waltham Watch 
Company are the 
best and most reliable 
timekeepers made 
in this or any other 
country. 

" The Perfected American Watch," an 
illustrated book of interesting informa- 
tion about watches, sent free on request 

American Waltham Watch Co. 
waltham, mass. 



Tauber« Rangers. 




CO 



The Genuine 

ONE PIECE 

are used on the BEST 
Bicycles, Tandems, Trip- 
lets and Quads. 

faubi!:r. 

Originator, Pioneer, Lai^est Manu- 
facturer One Piece Hangers. 
YOXJ! 

With mechanical ability and Judgment ap- 
preciate the ^imvU and Practical constroc- 
tioD of the Fauber. The Cranks and Axle 
are made of One Piece 0/ Steel, sprtng tem- 
pered, no joints to work loose, used so exten- 
sively you can aret any needed repairs in any 
part of the United States. 

Beware of Infrintrements 
(Cheap Imitations). 

W. H. 
FAUBER, 

Mfr., 

> Chicago, 

U. S. A. 




Ol^OUGHIIHSPECnOKS! 
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AND 

INSURANCE 
AGAINST- LOSS 

OR. 

damage 

TO 

PRDPERTV 

AND 

LOSS-OF-UFB 

AND 

iNJuror 

TO- PERSONS 
CAUSED-BV 
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An Enjoyable Ride 

regulated at any 
desired speed, 
operated wi t h 
ease and com- 
fort by yourself 
without assist- 
ance, and at tbe 
cost of i^ cent a 
mile, is assured 
to the owner of a 

Winton Motor 
Carriage. 

Hydro-Carbon 
Motor. Dura Ae. 
safe, elegant iii- 
t ere ha ngeable 
parts, mechaui- 
cally perfect. 
B^" Write for 
Price $1}000. No Agents. Catalogue. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




iu ^% TRADE MARK 

I^EGAMOII 
ALUMINUM PAINT. 



D" 



Latest application of Aluminum. Looks like Frosted 
Sliver. washable. Untamiahable, Water, Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lam[s, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 
THE AMERICAN PEGAMOID CO., 348 B'way, New York. 



OPEN CIRCUIT CELLS 

The best-known and the most powerful 
of this class of Cell— the result of several 
years of experiment -is named the 

Harrison Primary Cell No. I, • 

I For Open and Semi-Closed Circuit Work. 
Negative Blement, Lead Peroxide, 
Positive Element, 

Zinc, Self Amalgamating, 
No Local Action, No Creeping Salts. 
' E. M. P. 2.45 Volts. 

Capacity, 40 Ampere Hours. 
Made tiy 

HARRISON BROS. & CO., Incorporated, PHILA., PA. 

For particulars and prices, write 

THERMO ELECTRIC CO., 1 03 Times BIdg.. NEW YORK 





H MIETZ & WEISS 

^ KEROSENE 




and GAS Engine 

The moBt economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1^, U. 8. 
and European countries. 

Send for Cataloguss. 
128-132 MoHSt.^NewYork. 




THE BEST SELLING WHEEL 



CRESCENT 

BICYCLES. 



Nobody wants a poor wheel at any 
price, but thousands are looking for 
a high-grade wheel at a low figure. 
There has never been anything fancy 
about Crescent prices, but the wheel 
itself has proven more than fancy 
painted it. The record, the quality 
and the price keep Crescents spin- 
ning. 



Catalogue No. 3, containing "The Care of the Wheel," free. 

CHICAGO. WESTERN WHEEL WORKS, new york. 
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"AN INTRUDER" 

^^^^^ will think a 

long while 

if he knows 

there is a 

SMITH & WESSON 

Revolver in the house. 

AU calibers; fong or short barrel. 

Write for Descriptive Catalogue. 

SMITH & WESSON, 

14 Stockbrldge St., Springfield, Mass. 
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HAMBURG AMERICAN LINE. 
Special Notice. 

New Service to LONDON and PARIS 

The Twin-Sere w Passenger Steamers Graf Waldersee, 
Patricia. Pennsylvania and Pretoria will after April 22d 
toucb at Plymouth for London and Cherbourg tor Paris 
on their way to Hamburg. Low Cabin Rates. Shortest 
Sea Route to London and Paris, 

UAiaBURG AMERICAN LINE, 
37 Broadway, N. Y. 



jDUNLOP 

{detachable 

jTIRES 
will not get 
loose in 
the rims. 



Tools for Film or Rooitt Work 



TOolsthatare common and Tools tbat 
are rare, coally and cbeap Tools, and 
every other kind of I'ool used in any 
trade you will find described and illus- 
trated in MONTGOMERY'S TOOL CAT- 
ALOGUE FOR 1898. A handsome 
book containing 510 pages and copious 
index. Pocket size 63i Z4^ inches, with 
roundea edees and stitched covers. 
Every workshop and factory in the 
country should have one. Sent by 
mail for 25 cents by 

MONTGUMERY & CO. 
105 Fulton Street, New York. 




Get our Book- 
let of an]) 
dealer or of us 

THE 
AMERICAN 
DUNLOP 
TIRE CO., 

You can taSe them Belleville, N J. 
off with these. Chicago, III. 





PRESSES, DIES and 
SPECIAL MACHINERY 

For Sheet Metal Workers. 

WEST MFG. COMPANY, 

Bna'alo, N. Y., U. S. A. 



MANUFACTURE OF BICYCLES. — A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained In Scientific American Sup- 
plement, No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 



A BOON TO BICYCLISTS. 



You will remove all the attendant dangers of Coasting, and all risk 

of accidents, if you use the 



with Morrow Automatic 
COASTER and BRAKE 



ECLIPSE BICYCLE 

An Automatic Clutch is attached to the rear sprocket. Byholdingthe 
pedals still you throw this out. of gear. You apply brake bybackpres> 
sure with the foot. Forivard ^pressure promptly frees it. Vou com- 
pletely control tbe wheel with your feet on the pedals. 
Write for particulars to ECLIPSE BICYCLE COMPANY. Box X. ELMIRA, N. Y, 





DO THIS! 

Put a ^/^^(9c^^ Cyclometer 



on your wheel. ' ' — _ _ _ It is as useful as 

your watcli. One measures distance^ the other Actual Size. 

time — both are essential factors of every business 

or pleasure trip. To every cyclist the Veeder 

Cyclometer is a necessity. 

Its merit has eliminated competition. 90% of modem 
cyclometers are Veeder Cyclometers. Booklets Free. 



11,1 is fill 



VEEDER MFG. CO., Hartford, Conn. 

made for 34. 26, 28 and 30 Wheels. 




" Trip" Cyclo- 
meter. Price, 
$2,00. The small 

indicator can be set 
back to zero, like a 
stem setting watcli^ af- 
ter each trip.without 
affecting f^rand total 
on the largp register. 
Same positive action 
as the other famous 
model. 




PUNCHING & 

SHEARING 

MACHINERY. 

If interested, write the 

E. S. STILES PRESS CO. 
WATERTOWN, N. Y., 

for tbeir Illustrated Catalogue " S. A." 




THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints : 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1003. Price 10 cents. 
To be had at this ofHce and from all newsdealers. 



Cbe Cypewriter excbange 




1H Barclay St.. 

NEW YORK 
124 La Salle St.. 

CHICAGO 
38 Bromfield St., 

BOSTON 
817 Wyandotte St.. 

KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
We will save you from 
10 to 50% on Typewri- 
ters of all makes. 
I^~ SenA for Catalogue 



;\#^' LARGtST MANUf7\CTURLRS 

. ■-- IN THE WORLD OF 

■-PERFOFWED METALS 

StationT" chic ago. USA 



Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles. Including Safes. 
Sewing Machines, Bicyclec , Tools, etc. Save 
Lists Free. Chicago scale Co.. Chicago 111. 



EVERY FACTORY 

Warehouse, School, Hotel or Pub- 
lic Building where quick inter- 
communication between floors and 
rooms la necessary should have the 
NESS AUTOMATIC SWITCH 
TELEPHONE SYSTEM. i 

Two styles of instruments arel 
made up; one with battery call, 
other with ma^jneto. See cut for 
latter— most desirable for outside 
lines connecting buildings. Send: 
for particulars to 
The Holtzer-Cabot Elec. Co., Boston (Brookline), Mass. 




CHARTER GASOLINE ENGINE 

THL MOTOR OF THL 19th. CENTURY. 
USED BY ANY ONE., IN ANY PLACE, FOR ANY PURPOSE, 

CHARTER GAS ENGINE CO. BOX \t\b STERLING, ill 



HIRH GRADE FOOT POWER LATHES 

1 1 1 U 1 1 W. p. DAVIS, ROCHESTER, N. Y. 



jTribune Bicycles; 

for 1899. 

The Best Wheels in the World. 




^ Write for large New Gataloffue illustrating our 
full line of twenty-three nwcUls. 

I The Black Mfg. Co., Erie, Pa. :; 



ealcium Kind 



Camp. 



aik. 



BURNS ACETYLENE GAS. 

No on, wick. Dirt or Smoke. 

Get the Best. Price S3.50 

Agents wanted in every toum, 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 




FOR ALL ABRASIVE WORK 



Carborundum is better tbau emery i be* 
cause it does more work, does quicker 
work, does better work. 

THE CARBORUNDUM CO., NIAGARA FALLS, N. Y. 



AU5TIN Separator 

Unequaled for 
DELIVERING DRY STEAM 
by eliminatinfr moisture 
and condensation from 
LiVK Steam. 
Also EXTRACTING 
OIL., 6REA8E, and 
other impurities from Ex* 
haust steam. 

Manufactured by 

AUSTIN SEPARATOR CO. 

27 Woodbridse Street West, Detroit, IMich. 





Make Rubber Stamps? 



WHY 

NOT 

Our •* New York " Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, 
Chicaeo. Simple process. Large profits. Circulars free. 
BARTON MFG. CO.. 338 Broadway, New York, U. S.A. 




TANKS, TOWERS and WINDMILLS. 

For Manufacturing Plants, Hotels, 
Railroads, Waterworks Systemsfor 
Small Towns and Private Grrounds. 

Send for Illustrated Catalogue. 
W. E. Caldwell Co., 221 E. Main St., 
Louisville, Ky. 



Roper's New Engineer's Handy-Book 

for STEAM ENGINEERS and ELECTRICIANS. 

Thoroughly revised, rewritten and much enlarged by 
Edwin R. Keller, M.E., and OLArTON W.Pike, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Bmbracing all the recent improvements In 
the Steam E^ngine and giving full Instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 

Nearly 900 pages, ^25 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensedas 
an engineer. 
Full leather, gilt edges, pocketbook style. $3.50. 
DAVID McKAY, Publisher, 
Sendfor Circular. 1022 Market St., Philadelphia, Pa. 



Buy Telephones 



THAT ARE GOOD--NOT "CHEAP THINGS." 

Tbe difference in cost is little. We guarantee 
our apparatus and guarantee oar customers 
against loss by patent suits. Our guaran- 
tee and instruments are both ffood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 





^^American-Hunnings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be used on one line. ^^"Send 
for catalogue "8. A." 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, III. 



CHRISTIANA MACHINE CO. 

CHRISTIANA, PA., U.S.A. 
ENGINEERS, FOUNDERS, 

and MACHINISTS, 

Mfrs. of TURBINE WATER WHEELS, 
adapted to all duties. Power Trans- 
mitting Machinery, Gearing, Rope 
Wliepls, Friction ( ■lutch es, Shafting, P ul- 
leys, Hanfrers, etc. 

tW Catalogues on application. 




CROOKES TUBES AND ROENTGEN'S 

Photography. -The new photography as performed by 
the use or Crookea tubes as a source of excitation. All 
about Crookes tube.^. Scientific Amfhican Supple- 
ment, Nos. IKl. 189, '23>i, 213. 244, r!»2, 7H% 
905. !MI8, lOoO. 1054. 1035. 1056. 1 057, aFso 
Scientific American, Nos. 7, 8. 10 and 14. Vol.74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crooues tubes and 
tbe experiments performed with them. Among tbeni 
will be found Prof. Crookes' early lectures, detailing 
very fully the experiments which so exdted the world, 
and which are now again exciting attention in connec- 
tion with Roentgen's photngraphy. Price 10 cents each. 
To be had at this office and from all newsdealer-. 



IFSSOP'S STEEL 

VJl-^ FOR TOOLS, SAWS 



P'S STEEL^^bV/^ 

R TOOLS, SAWS ETC. 

^ONS L'9 91 JOHN ST. NEW YORK- 
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